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of DIY manufacturing, 
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What's the future of the network? Radical 
innovation and revolutionary applications, 
thanks to the open, adaptable network 
OS called Junos. With Junos, developers 
everywhere have a platform to create new 
network applications that work at the core, 
in the server and on the device. This is an 
unprecedented approach that will change 
the very economics of the network and lead 
a wave of innovation affecting the way we 
think about, experience and do business on 
the network. Forever. 

Join the revolution. Become a Junos developer 

at TheNewNetworklsHere.com/Partners 
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32 HWY MPG RATED, AVAILABLE POWER 
LIFTGATE, SEATING FOR 5 ADULTS. 

WE PROBABLY HAD YOU AT 32 MPG. 


It’s the SUV that proves that more is less. We’ve made it smaller on the outside while giving it more inside, like MultiFlex 
rear seating that lets you increase passenger comfort or cargo space. More premium content, including a rear-vision camera, 
standard. And more efficiency, with an EPA-estimated 32 mpg highway. We gave it more ideas per square inch. Because 
more is what we do. INTRODUCING THE ALL-NEW TERRAIN. THE SMALLER SUV, FROM GMC. WE ARE PROFESSIONAL GRADE. 


©2010 General Motors. All rights reserved. GMC 1 ® GMC logo® MultiFlex 5 'Terrain™ WE ARE PROFESSIONAL GRADE® 
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SPEND LESS TIME SEARCHING FOR 
POTENTIAL OPPORTUNITIES AND 

MORE TIME SEIZING THEM. 

Technical traders know that having the right strategy isn’t enough. Unless you can execute that strategy—fast—you 
may lose your edge. Pattern Matcher can help—and it’s free when you open a TD AMERITRADE account. 


Match chart patterns. 

Seek out stocks 
exhibiting any of a 
dozen classic chart 
patterns, or pinpoint 
stock symbols whose 
patterns are correlated. 



Build your strategies. 

You define your 
trading strategy. 
Pattern Matcher 
helps you find the 
stocks that fit it. Faster. 
And more easily. 





See patterns as 
they emerge. 

Yesterday’s charts are 
for yesterday’s traders. 
Pattern Matcher helps 
you identify emerging 
patterns so you can act 
now—not in hindsight. 

Images for illustrative purposes 
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Bring it all together. 

Pattern Matcher is 
only available in 
Command Center 2.0, 
the all-in-one financial 
hub at the heart of 
TD AMERITRADE’s 
powerful trading platform. 



AMERITRADE 


TRADE FREE FOR 30 DAYS + GET $100* 
SEE HOW PATTERN MATCHER WORKS 
WATCH A DEMONSTRATION AT TDAMERITRADE.COM/PATTERNMATCHER 


’Offer valid through 6/30/2010. Minimum funding (within 30 days) of $2,000 required for free trades, and $25,000 for cash bonus. Cash bonus subject to 9 month funding 
duration condition, and not available for IRA or tax-exempt accounts. See Web site for details and other restrictions/conditions. This is not an offer or solicitation in any jurisdiction 
where we are not authorized to do business. Past performance of a security does rot guarantee future results or success. Results obtained from Pattern Matcher are based on 
historical data, but there is no guarantee the chart pattern will continue in the future. “D AMERITRADE does not make recommendations or determine the suitability of any security, 
strategy or course of action for you, through the use of Pattern Matcher. Your account is self-directed and any investment decision you make is solely your responsibility. Please 
consult other sources of information and consider your individual financial position and goals before making an independent investment decision. Results obtained from Pattern 
Matcher are hypothetical and may vary with each use and over time. TD AMERITRADE, Division of TD AMERITRADE, Inc., member FINRA/SIPC. TD AMERITRADE is a trademark 
jointly owned by TD AMERITRADE IP Company, Inc. and The Toronto-Dominion Bank. © 2010 TD AMERITRADE IP Company, Inc. All rights reserved. Used with permission. 
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58 Atoms Are the New Bits 

In an age of open source, custom-fabricated, DIY product 
design, all you need to conquer the world—and to profit—is 
a brilliant idea. Welcome to the next Industrial Revolution. 

BY CHRIS ANDERSON 

74 American Express 

Thanks to smart tech, ambitious planners, and boatloads 
of cash, superfast bullet trains are finally coming to the US. 
Next stop: the future. 

BY JAMES GLAVE AND RACHEL SWABY 

88 Game Changers 

How videogames trained a generation of pro athletes to play 
a whole different kind of football. 

BY CHRIS SUELLENTROP 


68 The Lost Boy 

When Deng Senshan’s parents checked him into an 
Internet-addiction camp in rural China, they expected 
a cure—not a tragedy. 

BY CHRISTOPHER S. STEWART 

82 Hide and Seek 

Brian Regan buried stolen government secrets and 
encrypted the coordinates, hoping to sell the stash to the 
highest bidder. Then he had to crack his own code. 

BY YUDHIJIT BHATTACHARJEE 

94 The Decision Tree 

How the data revolution—from genetic testing to iPhone 
apps—will help you make better health choices. 

BY THOMAS GOETZ 
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A vacuum with A ball just turns, 

wheels makes you 
go back and forth. 

Vacuums still have wheels that 
make it hard work to move around 
objects and unnecessarily difficult 
to vacuum in corners. 


dyson boll 

No more awkward turns. 
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private function findOpportunity():void { 

var interests:Array = [“35% digital media incentive”, 

“innovation”, 
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Here’s a nice surprise: 
You call, we answer. 



That’s what makes the new Chase Sapphire 5 ’ card different. A real, live person picks up 
when you call. And, your points never expire and are good for just about anything. 


CHASE WHAT MATTERS" 


Go to Chase.com/Sapphire 
1 (866) 562-5459 


CHASE © 






GONE 


re: Gone 


INSIDE THE 3 0 WORLD 

of mm 


THE 100 BEST 
GEEK GIFTS 


YOUR S200K SPACE 
VACATION 


“ I told no one my plans, 
notmygirlfriend, 
or my parents, or my friends. 

Noone knew where 
I was going, or my new name. 

I left no hints. If anyone 
found me, it would be because 
ofmyown mistakes. ” 


SHE00ING your IDENTITY in the DIGITAL AGE 

BY EUAN RATLIFF PAGE 144 


Evan Ratliffs tale in our December issue recounting his attempt to live on the lam prompted 
some breezy reader critiques: Ratliff should have stayed offline, carried more cash, and 
worked harder to change his appearance. Wrote one commenter: “Put a pebble in your shoe 
to alter your walk and apply chemicals to your skin that age it.” (Ouch!) But one reader told 
us how it’s really done—because he had walked in Ratliffs (pebble-free) shoes. To escape 
a stalker, he changed phone numbers and bank accounts and created a trail of faux bread 
crumbs pointing to Canada. “Now I am confident that I could be dropped anywhere and sur¬ 
vive. Things are tight, but I am good.” We’re impressed. Sympathetic and very, very impressed. 



SERENDIPITY 


Often, to make the best 
possible magazine cover, 
we scout locations, hire 
models, and even build 
custom sets. But not every 
image has to be created 
from scratch. Consider 

this shot of a _ 

_Jwhich 

graced the front of our 
December issue, wired 
creative director Scott 
Dadich discovered the 
image on a photography 
Web site last year and 
decided to use it to illus¬ 
trate Evan Ratliff's tale 
of flight, disappearance, 
and isolation. The artist? 
Jose Javier Serrano, 
a graphic designer from 
San Sebastian, Spain. 
Chance really does favor 
the prepared eye. 


'N 


editorial correspondence rants@wired.eom 


Lost and Found 

A smile was plastered across my 
face this morning as I ignored 
my fellow human beings on pub- 
lictransportationto readabout 
Evan Ratliff’s disappearance 
(“Vanish,” issue 17.12). I wanted 
to participate in the hunt but 
knew mytracking skills would be 
no matchforthetechie masses. 

Barb Donovan 

Pacific Beach, California 


This was more entertaining than 
some novels I’ve read lately. 
Excerpted from a comment 
posted on Wired.com 

by NED23 

Whatwasthe point of “Vanish”? 
To show that if someone contin- 
uestouseacomputer,social net¬ 
working sites, and cell phones, 
they’re easy to find?Thanks for 
thenews flash. It’s actually easy 
to disappear in the digital age. 
Justaskthe leaderof a certain 
well-known terrorist organization. 
Charlie Griffin 
Encinitas, California 


Yes, Ratliff could have holed 
up in Northern Canada without 
being caught, but that wasn’t 
the point. The real question 
is, can you reinvent yourself 
in this digital age by giving up 
everything from a previous 
life? To me, it seems like the 
answer to that question is 
yes. Ratliff was caught, but 
that’s because he had legions 
of people following him. 
Excerpted from a comment 
posted on Wired.com 
&y AIPEURSSON 


I cried while reading this article, 
even though I already knew 
the outcome of the chase. I’ve 
always thought of escaping, 
just giving up, but now if I had 
to leave my life behind, I think 
I might go crazy or kill myself. 
Thankyou. 

Excerpted from a comment 

posted on Wired.com by VAC HI 
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RE: “SPACE INVADERS,” ISSUE 17.12 


Virgin GalacticSpaceShipTwo 


IWANTTO FLYINTHATTHING 
SO DAMN BADLY. I’LL BE BUYING 
LOTTO TICKETS FROM NOW ON.” 

Excerpted from a comment posted on Wired.com by JDT 



HARDTIMES 



We get letters. These days, 
most of them arrive over 
email. So when something 
is delivered by the US 
Postal Service—particularly 
if it's handwritten—we 
pretty much know i t's from 
prison. This month. FflTTiETH 


lEric Urscher 


from the Northwest Florida 
Reception Center in Chip- 
ley. Florida, to complain 
that wardens were with¬ 
holding copies of wired. 
He's not the first prisoner 
to see his reading material 
impounded: Last year, 
several correctional facili¬ 
ties rejected an issue of 
wired that contained a story 
about inmates using cell 
phones to commit crimes. 
And copies of our October 
issue—with the cover 
line "purge the prisons” — 
were returned to us still 
in their poly bags. "We’re 
the victims here,” Urscher 
wrote, urging us to pur¬ 
sue the matter in court. In 
the meantime. Mr. Urscher. 
we hope this magazine 
reaches you safely. 


Pandora’s Boxes 

Great to see James Cameron 
back in wired, this time for 
his movie/4i/ater (“Second 
Coming,” issue 17.12). I’m 
wondering, though: Why aren’t 
special effects getting cheaper? 
Budgets of blockbusters now 
reach $200 million. In the ’80s, 
when special effects became 
more prevalent, they were avail¬ 
able only to the Camerons and 
Spielbergs. Decades later, it 
seemsthey’re still available only 
to the Camerons and Spielbergs. 

Mitchell Hall 

Sydney ; Australia 

As hard disk storage gets 
cheaper and CPUs get faster, 
movie studios push to do more 
with more. Star Wars had fewer 
than 400 f/xshots; Avatar has 
nearly 3, OOO. That translates 
to circuitry-melting render 
farms and $200 million produc¬ 
tion budgets. —Erik Malinowski, 
associate research editor 



Test Case 


The Archimedes computer 
model for medical studies is a 
worthy concept butthe wrong 
approach to virtual trials (“The 
Body Synthetic,” issue 17.12). 
An open source alternative, 
developed as a collaboration 
between academia and govern¬ 
ment agencies, would evolve 
fasterand possess the neces¬ 
sary transparency. We can’t 
afford to entrust public safety 
to a “black box.” 

Excerpted from a comment 
posted on Wired.com 
by DRFELD 



Hot Topic 

We can add climate change to 
the list of subjects that prompt 
a flood of mail. Spencer Reiss’ 
essay “Rising Tide” (issue 17.12) 
argued that we can adapt to 
inevitable climate change. On 
our Web site, readers vigorously 
debated the causes of and 
solutions to global warming, 
and they flung around some 
real zingers:“Instead of trying 
to frighten the rest of us, 
wouldn 't it be nice if the o ver- 
population alarmists put their 
beliefs into action and offed 
themselves?” Another reader 
called a global warming doubter 
“idiotic”: “It’s you, some 
guy on the Internet, against 
every reputable scientist in the 
world. ” Other highlights: 

Spencer Reiss’ perspective 
came at a great time for me. I 
was becoming really bummed 
aboutthethreatof a stalemate 
in Washington, the threat of car¬ 
bon, temperature rise, water 
rise, and so on ... argh! I was for¬ 
getting neverto abandon hope. 
This article was the kick in the 
butt I needed. 

Joe Kubinec 

Hollywood, Maryland 


This article is breathtaking in 
its callous disregard for the 
effects of climate change on 
less developed nations. You 
really think Bangladesh can 
afford a Holland-style water 
barrier over its entire coastline? 
“Rising Tide” is a disgrace. 
Excerpted from a comment 
posted on Wired.com 
by AXELOOO 

Math Lesson 

“Sign of the Times” (Start, issue 
17.12) describes the Halting 
Problem as a situation where 
computers “hang on one line 
of code and fail to move on to the 
next, and no one can reliably pre¬ 
dict when that will happen.” Uh, 
no. That is a problem with soft¬ 
ware hanging, but it’s notthe 
Halting Problem. Here’sa con¬ 
cise description from the Planet- 
Math Web site: “The halting 
problem is to determine, given 
a particular inputto a particular 
computer program, whether the 
program will terminate after a 
finite number of steps.”The new 
notation sure is pretty, though. 
John Gross 
Toronto, Ontario 

You’re right. Math is hard! —Ed. 

Don’t Take Your 
Medicine 

Suggesting that patients ingest 
medicationsthatare pasttheir 
expiration date (Mr. Know-It-All, 
Start, issue 17.12) is reckless. 
Even medsthat have been stored 
properly can be dangerous once 
they expire. Popping an old tetra¬ 
cycline pill, for example, can 
cause dehydration, electrolyte 
imbalance, extreme weakness, 
and bone pain. When you’re fac¬ 
ing hospitalization and kidney 
damage, askyourself: Is saving 
four bucks on a new pack of anti¬ 
biotics worth the risk? 

Zara Risoldi Cochrane, 
PharmD 

Omaha, Nebraska 
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TOYOTA 

toyota.com/beyondcars 







WE SEE BEYOND CARS 


WE SEE A GREENER TOMORROW. At Toyota, we believe that the best way to have an impact 
on the environment is to have as little impact as possible. It's why we have a zero emissions vision 
for our vehicles, not to mention a drive towards zero waste in all our plants. In fact, we spend 
$23 million every day researching future technologies. Can a car company help improve the 
environment? Why not? To us, it's all part of the big picture. 


Pictured: Roxanna De Maria & Jesse Blanc, Toyota Associates 
Toyota Prius, the world's first mass-produced hybrid 
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The famous 7th, 8th and 9th holes. 
Will you be the one to play Pebble in the 
Golf Digest U.S. Open Challenge? 


Golf Digest 

usopen 

!?ii USGaII CHALLENGE 


Oh, there are prizes, and then there are prizes! Win this year’s 
Golf Digest U.S. Open Challenge contest and you will achieve the 
ultimate: a round at Pebble Beach with celebrities before NBC 
cameras under U.S. Open conditions. Just tell us in 60 words or less 
how playing in the Golf Digest U.S. Open Challenge would change 
your life. Feel free to describe your game and what you think you’d 
shoot on the U.S. Open setup at Pebble under the most extreme pressure you’ve ever faced on a golf course. Think of it: 
You competing where Nicklaus won the 1972 U.S. Open with that amazing 1-iron shot to the 17th; where Watson won the 
’82 Open with that phenomenal pitch-in on the same hole; where Open champ Kite holed out from behind the seventh 
green in ’92; and where Tiger won by an amazing 15 shots in 2000. Now it’s your turn to make your mark at Pebble. 


To enter, go to 

gdopencontest.com 
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MENTAL DOWNTURN 

Economy bumming you 
out? Call it posttraumatic 
embitterment disorder. 




as the economic meltdown 
began, the ominous warn¬ 
ings started, “suicides: 

WATCHING FOR A RECES¬ 
SION spike,” read a February 
2009 headline in Time maga¬ 
zine. Around the same time, 
USA Today reported, “Signs 
abound that the battered 
economy is causing serious 
damage to the mental health 
and family lives of a grow¬ 
ing number of Americans... 
Nearly half of Americans said 
they were more stressed than 
a year ago, and about one- 
third rated their stress level 
as ‘extreme* in surveys [con¬ 
ducted by] the American Psy¬ 
chological Association.” 

Then there was this front¬ 
page headline in The New 
York Times : “recession 

ANXIETY SEEPS INTO EVERY¬ 
DAY lives.” Quoting experts ► 



illustration by Markus Hufko 








































► and individuals, the article listed a vari¬ 
ety of mental health symptoms sparked 
by financial worries. These ranged from 
the mundane (sleeplessness, anxiety, con¬ 
stant worrying) to the alarming (breathing 
problems, rapid heart rate) to the bizarre 
(chills, choking sensations, numbness and 
tingling in the fingers). 

Such a wide-ranging list suggests that 
we are in the midst of creating what Cana¬ 
dian medical historian Edward Shorter 
calls a symptom pool for our economic 
uncertainty: We are debating as a culture 
which symptoms and feelings we will collec¬ 
tively recognize as legitimate expressions 
of distress over this particular problem. 
The idea is that, while our mental issues 
are totally real, they are often diffuse and 
hard to explain. So, as we strive to com¬ 
municate our internal pain, we’re drawn 
toward describing symptoms that are cul¬ 
turally legitimized. Our unconscious minds, 
in short, are quick to learn the language of 
suffering for our given time and place, even 
if that means adopting symptoms we didn’t 
notice earlier. 

This phenomenon is not new. Researchers 
have documented that women at the turn 
of the 20th century commonly reported 
a specific set of symptoms, 
including leg paralysis, tem¬ 
porary blindness, and facial 
tics. These symptoms hap¬ 





r 

If 

■ 
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pened to fit the accepted definition of hys¬ 
teria. “Patients unconsciously endeavor 
to produce symptoms that will corre¬ 
spond to the medical diagnostics of the 
time,” Shorter explains. “This sort of cul¬ 
tural molding of the unconscious happens 
imperceptibly and follows a large num¬ 
ber of cultural cues that patients simply 
are not aware of.” 

More recently, an Americanized con¬ 
ception of depression caught hold and 
began spreading virally in Japan during 
that country’s lengthy and 
painful recession in the 1990s. 

Once a symptom pool is 
agreed on, a new disorder is 
usually not far behind. And 
that seems to be where we 
are now: The American Psy¬ 
chiatric Association is cur¬ 
rently deciding on additions 
and deletions to its influential 
diagnostic manual, the DSM- V. 

As if to demonstrate that creating catego¬ 
ries of mental illness remains as much a 
social and cultural endeavor as a scientific 
process, the APA is soliciting public input. 
On the DSM -E Web site, you can “submit 
suggestions for a new disorder to be consid¬ 
ered for addition to DSM- V” 
So what will we call our 
new, collective, global eco¬ 
nomic anxiety? The current 


front-runner is “posttraumatic embit- 
terment disorder.” PTED, which has 
recently shown up in the psych literature, 
describes the reaction to a negative but 
not life-threatening event, such as work¬ 
place conflict, sudden unemployment, loss 
of social status, or separation from one’s 
social group. If PTED can get enough allies 
in the right DSM-V work groups—and per¬ 
haps a pharmaceutical giant to promote 
a drug treatment—the nascent disorder 
has a shot at superstardom. It seems well 
suited to describe many of the 
reactions to the precipitous 
During the cultural changes unfolding 

recession of the in this time of globalization 

'90s, an American- and economic crisis. Indeed, 
ized concept of the disorder was first “discov- 
depression spread ered” among East Germans 
through Jopon. who had become unmoored, 

unemployed, and insecure in 
the social upheaval follow¬ 
ing the fall of the Berlin Wall. 
We’re all Berliners now. 

Given that we brought the world the recent 
economic crisis, the least we can do is offer 
a symptom pool by which people can learn 
to express their misery. ED 
//////////////////////////w 
ethan watters (ethanwl@mindspring 
.com) is the author of the new book 
Crazy Like Us: The Globalization of the 
American Psyche. 



Most Dangerous 
Object in the Office 

This Month Wingsuit 
and BASE jumping rig 

Corporate bigwigs get golden parachutes to ease 
their exits. We’ve got the silicone-coated Apache 
wingsuit and UC-3 BASE jumping rig. It won’t 
help pay off the mortgage, but if a meeting gets 
really awkward, we can suit up, shout, “Later, 
suckaz!” and leap from the third-story window. 
Trouble is, we’d be about 960 feet short of the 
recommended 1,000-foot minimum for a jump. 
Maybe we can persuade the brass to hold meet¬ 
ings on the roof, —steven leckart 
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MAINTAINING 

THE STATUS QUO 

HAS NEVER CHANGED 

ANYONE’S STATUS 


It’s time to regain control of your career. Restack the deck 
in your favor. Time for employers to find and see you for all 
you’re worth. It’s time for a revolution in recruitment. 

At Monster.com, our goal was to create groundbreaking new 
tools to give you a tangible advantage. Tools like our 6Sense™ 
search technology, designed to precisely deliver the job that’s 
right for you. Or the new Monster Communities—networks for 
like-minded professionals with a shared passion for what they 
do. Or Career Mapping, to help you find and explore the best 
path for your career. 

Because when you can plan better, search better and connect 
better, you can be better. 

Get a Monster advantage. Only at Monster.com 


GET A monscer ADVANTAGE 



MINING FOR MEANING 

How Monster.com’s revolutionary new 6Sense 
semantic engine is transforming search 

I Q&A with Javid Muhammedali 

| Director of Product Management 

With great scale comes great challenges, and the challenge in search is always the same: how to deliver results that 
highlight quality rather than quantity. Keyword-based search has evolved at an almost glacial pace in the last two 
decades, and remains limited in its ability to return results beyond the literal. The world of work has long awaited a 
better mousetrap when it comes to search. The stakes are high, with careers and workforce talent on the line. Precision 
matters: a job seeker only needs one job, and a hiring employer only fills one job at a time with one candidate. 

Monster.com a leading match engine for people and opportunities, has shaken up the search space with an entirely new 
and innovative platform based on semantics: balancing intuition and intelligence, 6Sense technology parses the actual 
meaning of words and phrases, and is able to make accurate inferences based on context, concepts and patterns to 
return truly relevant results. It essentially replicates what the human mind can do but with amazing speed. 

This semantic engine coupled with Monster.com’s enormous database marks a significant milestone in search technology 
evolution. We spoke with Javid Muhammedali to learn more about what’s driving the technology behind Monster.com’s 
6Sense innovation. 



How is this different from all the other search technology 
out there? It’s different on several levels: to start, it 
understands concepts and context. For example, if you are 
trying to hire a C++ developer, it recognizes variations on 
a resume that mean the same thing-developer, software 
engineer or programmer. It also understands hundreds of 
sub-concepts or skills related to C++ and measures depth 
and breadth of experience in that field. 

So it filters out all the irrelevant data? More accurately, it 
finds the relevant data. For example, if you want someone 
with at least five years of experience in investment banking 
with a MSF from a top-tier school, it won’t just search on 
those keywords, it will search the way a human would, for 
anything that adds up to that. It knows the top-tier schools 
by name, it recognizes that mergers and acquisitions and 
derivatives are all related activities, it notes the time spent 
in each field and even whether it is recent versus older, 
potentially out-of-date experience. 

For job seekers, 6Sense-powered search reduces the 
frustration of getting back irrelevant jobs. For instance, a 
traditional search for benefits manager might bring back 
any job that offers benefits rather than a truly relevant 
opportunity. Or if you search for developerjobs, programmer 
and software engineer are included in the search results. 


In other words, the perfect job or person could actually 
be missed in a traditional keyword search? Absolutely. 

Because it is so literal, it misses all the nuance and subtlety 
that is implicit in the variety of descriptions out there. 

What is the “smart technology” behind this thing? 
What’s the role of humans vs intelligent technology? It’s 

a combination. Certain information is pre-tagged by humans 
and referenced by the engine, but there is also a proprietary 
artificial intelligence at work and various algorithms that 
together interpret the enormous volume of data and make 
the appropriate recommendations. With typical search 
there is no ranking heuristic, nothing more than keywords or 
key phrases. 6Sense can intuit by context, and the breadth 
of our database works in partnership with its intelligence to 
not only match candidates’ real skills and experience to a 
job’s requirements, but also rank them by compatibility. 

Do you have any serious competitors in the field? Our 

largest customers are telling us they have never seen 
anything approaching the precision, breadth or scale of 
6Sense. We’ve built this out and invested significantly 
through the economic downturn, and as businesses 
begin hiring again, the power of 6Sense will come into 
play even more. 


6sense <§> 

SEARCH TECHNOLOGY 
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Green Avenger 

HAWAII’S BOTANICAL GUARDIAN RAINS DOWN 
DEATH ON ALIEN FLORA. 


over just a quarter of a mile. So when Nature Conser¬ 
vancy of Hawaii project director Trae Menard observed 
that the area had been invaded by millions of water¬ 
sucking, plant-strangling Australian tree ferns, he knew 
he couldn't exactly stroll around and yank them out. 
The terrain would make manual removal prohibitively 
expensive. The solution: aerial warfare with hoses and 


paintball guns. This spring, Menard (pictured below) 



will take to the sky in a helicopter to pinpoint non¬ 
native species and pick them off with targeted blasts 
of herbicide. Here's the plan of attack, —ben paynter 


The Kauai watershed is the world's most extreme 
botanical garden, a 144,000-acre cloud forest along 
jagged cliffs that can spike 3,000 feet in elevation 


HOW ECO-GEEKS WIPE 
OUT NONNATIVE SPECIES 


RECONNAISSANCE 

A Cessna 186 outfitted 
with digital cameras 
and a multispectral 
imager skims the can¬ 
opy. The pictures are 
tagged with precise 
geographic positions. 


TARGET 

ACQUISITION 

Australian tree ferns 
can be identified by the 
distinctive shape of 
their fronds. Volunteers 
inspect photos and mark 
plants for elimination. 




SURGICAL STRIKES 

To neutralize unwanted 
vegetation, a helicopter 
is rigged with a winch 
system that can lower 
a hose up to 100 feet to 
spray offending plants 
with herbicide. 






AIRBORNE SNIPERS 

Menard’s team has also 
tested high-pressure 
paintball guns for shoot¬ 
ing special herbicide 
pellets developed by Uni¬ 
versity of Hawaii weed 
ecologist James Leary. 


MOPPING UP 

Six months later, a 
flyover is dispatched 
to search for surviving 
tree ferns and monitor 
otherthreatening spe¬ 
cies—like the dreaded 
Kahili ginger. 


photographs by Chad Riley 
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Tightly together. 


We fine-tuned it. We tweaked it. Then we pushed it even further. Putting the new LaCrosse on a 
whole different level. From the way one line flows to the next, to the way the available real-time 
adaptive suspension system reads the road up to 500 times per second. In other words, the 
LaCrosse was put together to stand apart. 2010 Buick LaCrosse. The New Class of World Class. 


©2010 General Motors. All rights reserved. Buick® Buick emblem® LaCrosse® 
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DEAR MR KNDW-IT-ALL 

My poor wife has swine flu, so 
I’ve forbidden her from hugging our 
5-year-old son, even thougnhe’s been 
vaccinated. Am I being paranoid? 



what’s called for here is not paranoia but 
its uptown cousin, reasonable caution. That's 
especially true if your son has been jabbed 
only once, since the National Institutes of 
Health recommends that kids under 10 get 
two 15-microgram doses of H1N1 vaccine, 
spaced out over a few weeks. (The NIH has 
found that only 55 percent of children ages 
3 to 9 exhibit a "robust immune response" 
after a single shot.) But even if the boy has 
received his booster, there's a slight chance 
he's not protected completely—the vaccine 
is so new that authorities are uncertain 
whether it works well in everyone. 

None of this means you need to confine 
your wife to an isolation bubble while she's 
on the mend. Nigel Paneth, a child health 
epidemiologist at Michigan State Univer¬ 
sity, recommends you simply follow the 
guidelines of the Centers for Disease Con¬ 
trol and Prevention on howto care for family 
members stricken with H1N1. You can prob¬ 
ably guess the CDC's counsel: Wash hands 
frequently, cover mouths while coughing, 
and for pete's sake, don't share forks. "These 
measures, plus the fact that the child is vac¬ 
cinated, will make the risk of disease fairly 
low," Paneth says—even if you throw a hug 
or snuggle session into the mix. 

Perhaps "fairly low” isn't comfort 
enough for an anxious parent. Would it 
help if we remind you that the mortality 
rate for swine flu is less than 1 percent 
(assuming proper treatment)? No? Then 
we shudder to think how you'll deal with 
your son's eventual interest in nunchakus, 
BB guns, and, er, driving. 



BY BRENDRN 


KOERNER 



DATASTREAM MOST COMMON SLOGANS IN A RANDOMLY CHOSEN, 18 0UNCE BAG OF NECCO VALENTINE’S DAY CONVERSATION HEARTS: 

SOUL MATE: 17 // U GO GIRL: 17 // GOT LOUE?: 16 // XOXO: 15 // YOU RULE: 14 // ASK HE: 13 // OUST ONE: 13 // MY CUTIE: 13 // DON’T TELL: 12 // 
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Can my boss fire me for 
taking medically pre¬ 
scribed marijuana? I don’t 
drive a school bus or oper¬ 
ate heavy machinery—I 
just sit in a cubicle all day. 
Welcome to virgin legal ter¬ 
ritory! The conflict between 
state and federal drug laws 
makes this a resin-sticky 
wicket, indeed. That’s because 
if you did get axed, your best 
recourse would be to accuse 
your employer of violating the 
Americans with Disabilities 
Act, which forbids discrimi¬ 
nation based on medical con¬ 
ditions. But the ADA also says 
it’s OK for companies to fire 
disabled employees who use 
illegal drugs. Eventually, the 
courts will have to sort it out. 

But we have to ask: Why 
are you so scared that el jefe 
will find out you’re using the 
chronic as a tonic? We figure 
you’re bright enough not to fire 
up your vaporizer at work. And 



your supervisor is definitely 
not allowed to poke into medi¬ 
cal issues that don’t affect your 
ability to perform your job. 

Then again, if your workplace 
conducts random drug test¬ 
ing, you’re bound to get outed 
sooner or later—you can’t pos¬ 


sibly remember to bring that 
Ziploc of clean urine every 
morning, can you? Mr. KIA’s 
advice: Mount a preemptive 
strike and fess up now. Per¬ 
haps your boss will be cooler 
with your medicine than you 
think—we hear that mid-level 
managers have a soft spot for 
Strawberry Cough. 


My punk-folk quartet is 
getting some label inter¬ 
est, but wethinkwe’d 
rather sell ourfirst album 
directly on iTunes. How 
much of a cut could we 
expectto get for each 
download? 

Punk folk, huh? We assume 
that means whatever label is 
chasing you is fairly small. If 
we have that right, then good 
news! Your iTunes cut should 
be fairly robust. 

According to Gerard Rada 
Nedich of musician advocacy 
group PlayFairNow.org, the 
labels and others who dis¬ 
tribute music get a 70 percent 
slice of each iTunes sale. So if 
you cut out those middlemen, 
you can expect to walk away 
with somewhere between 53 
and 63 cents before taxes. 

Superstars typically get 
a much rawer deal. A recent 
lawsuit reveals that Eminem’s 
publishing company, Eight 
Mile Style, nets a piddling 
9.1 cents for each 99-cent 
iTunes track sold. That must 
make it tough for the rapper to 
keep his swimming pool filled 
with Cristal. EQ 
//////////////////^^^^ 

Need, help navigating life in 
the 21stcentury?Email us at 
mrknowitall@wired.com. 
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Weather Patrol 

NASA enlists former military 
UAVs to spy on cloud formations 
and climate patterns. 



I nsurgents and terrorists 
aren’t the only things 
Air Force drones are 
good for spying on. 

In 2007, the military 
gifted two of its Global 
Hawks—the world’s first 
fully autonomous, high- 
altitude, long-range air¬ 
craft—to NASA for use 
in observing the atmo¬ 
sphere. These $38 million 
UAVs, originally designed 
for battlefield recon, can 
remain airborne for 31 hours, 
which is incredibly useful 
for monitoring pollution 
and climate patterns. Of 
course, for this mission, 
NASA had to strip the Hawks 
of their dizzyingly sophis¬ 
ticated spy gear and outfit 
them with dizzyingly sophis¬ 
ticated weather-monitoring 
gear, like laser hygrome¬ 
ters and atmospheric chro¬ 
matographs. The unmanned 
birds will begin flying test 
missions in March, with 
research and data-gathering 
flights to follow. Here’s a 
peek at the roboplane’s new 
1,000-pound payload. 
—Damon Tabor 


Cloud Physics 
Lidar A laser-based 
system that creates 
detailed images 
of cloudsand mist. 

Laser Hygrometer 

Bounces a 1.3- 
micron infrared 
beam between two 
mirrorsto measure 
water vapor in the 
atmosphere. 

Chromatograph 
for Atmospheric 
Trace Species Uses 
an electron-capture 
detectorto analyze 
air samples for harm¬ 
ful gases. 

Micrometeorolog- 
ical Measurement 
System A battery 
of sensors that record 
temperature, wind 
speed,and pressure. 

Airborne Com¬ 
pact Atmospheric 
Mapper A Nikon 
8800 digicam that 
tracks cloud patterns 
by snapping images 
every 20 seconds, and 
two spectrographs 
that measure gases 
like the pollutant nitro¬ 
gen dioxide. 


BE MINE: 11 II IV YOU: 11 // MY GIRL: 11 // UR MINE: 11 // YES: 10 // DARE YR: 9 // FIRST KISS: 9 // HELLO: 9 // GET RERL: B // GOODBYE: B 





























Areas of 
Discovery 


Biological supplies industry 


Discovery of genetic links to 
diseases like Down syndrome 

Genetic disease diagnosis 

Amniocentesis for genetic 
disease testing 

Preimplantation 

genetic screening ^—Biological 
for IVF f materials as 

commodities 


JL Viruses 


Development of 
cancer drug Herceptin 


Vaccines 

Antiviral 

therapies 

Bioweapons 


^ Materials 
Labtechniq 


Blood type 
identification 


1954 


FOR-PROFIT 
DISTRIBUTION 
OF CELLS 

Microbiological 
Associates begins 
mass-producing 
HeLa in a former 
Fritos factory. 


GENETIC 

HYBRIDS 

By fusing HeLa 
and mouse cells, 
scientists create 
the first cross¬ 
species hybrid. It 
helps in mapping 
human genes. 


SCIENTIFIC 

STANDARDS 

HeLa is used 
to develop pro¬ 
cesses for grow¬ 
ing cells in bulk 
and to test glass 
used in slides 
and beakers. 


GENETIC 

MEDICINE 

A researcher 
working with 
HeLa discovers 
that a stain called 
hematoxylin 
makes cell chro- 
mosomesvisible. 


VIROLOGY 

Researchers 
infect HeLa cells 
with everything 
from mumps 
and measles to 
herpes, and the 
modern field of 
virology is born. 


1960 

SPACE BIOLOGY 

Packed in a Soviet 
satellite, HeLa goes 
to space before any 
astronauts. NASA 
later includes HeLa 
in the first manned 
US missions, dis¬ 
covering thatthe 
cancer cells grow 
faster in space. 


CLONES 

Thanks to the har¬ 
diness of the HeLa 
line, scientists 
are able to devise 
a method for iso¬ 
lating a single cell 
and keeping it 
alive long enough 
for it to replicate 
and create a per¬ 
fect copy of itself. 


LIVE CELL 
TRANSPORT 

Scientists work¬ 
ing with HeLa 
come up with a 
way to send cells 
through the mail 
without killing 
them. Before this, 
couriers had to 
carry vials of cells 
in their pockets 
on airplanes. 


POLIO 

Researchers dis¬ 
cover that HeLa 
is susceptible to 
polio, paving the 
way for its use in 
the largest vac¬ 
cine field trialto 
date. 


VL1951 


BIOPSY 

Tissue taken from 
Henrietta Lacks 
without her knowl¬ 
edge or consent is 
developed into a 
surprisingly hardy 
cell line for scien¬ 
tific research. 


Cryogenics 
Frozen embryos 


Animal 

cloning 


Gene therapy 
In vitro fertilization 
Stem cell isolation 


In 1951, an African-American woman named Henrietta Lacks went to 
Johns Hopkins Hospital to be treated for cervical cancer. Unbeknownst 
to her, cells from her biopsy were made available to biological research¬ 
ers. *1 Lacks died later that year, but her cell line—known as HeLa—lives 
on. A new book by Rebecca Skloot, The Immortal Life of Henrietta Lacks, examines 
the extraordinary impact of HeLa on science and the effects of that unchosen legacy 
on Lacks’ family. Here’s a look at a most eventful afterlife. — erin bib a 


Cells taken from a woman 
in 1951 are still alive—and still 
helping to advance science. 


DATASTREAM AGE OF SUPER BOWL HALFTIME PERFORMERS 2010 : the uho ipete tounshend, 64; roger drltrey, gsi // 2009 : bruce 
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Gene mapping 


Telomerase inhibitors 
for cancer treatment 

Longevity research 


1984 

HPV 


1986 v 

HIV 

Scientists figure 
out how to infect 
HeLa with HIV, 
shedding light on 
the virus’infection 
mechanism fay 
identifying a key 
receptor. 


1989 

TELOMERASE 

AYale researcher 
publishes the dis¬ 
covery that the 
cancerous HeLa 
cells contain an 
enzyme called 
telomerase, which 
prevents cells 
from dying. 


SALMONELLA 

Scientists use 
HeLa to model the 
invasiveness of 
salmonella, gauge 
its infectiousness, 
and study its 
behavior inside 
human cells. 


A German virolo¬ 
gist uses HeLa 
to help prove 
that the human 
papillomavirus 
causes cancer, 
a discovery that 
would earn him 
the Nobel Prize. 




J (31-YEAR-OLD WOMAN) 


(MOUSE EMBRYO) 


O 

o 

o 

o 

o 

o 
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MCF 7 (69-YEAR-OLD WOMAN) 
VERO (AFRICAN GREEN MONKEY) 
JURKAT (14-YEAR-OLD BOY) 
HEK-293 (HUMAN EMBRYO) 

HT-29 (44-YEAR-OLD WOMAN) 
COS-7 (AFRICAN GREEN MONKEY) 
MDCK (COCKER SPANIEL) 

LNCAP (50-YEAR-0LD MAN) 


NUMBER OF SCIENTIFIC PAPERS 


f^T -1966 

L£)U ETHICS 


After a scientist 
injects HeLa cells 
into unwitting 
test subjects to 
study how can¬ 
cer spreads, an 
NIH investigation 
leads to the insti¬ 
tution of medical 
review boards and 
informed consent 
by patients. 


2005 

NANOTECH 

Researchers sub¬ 
ject HeLa cells to 
various forms of 
nanotech—from 
injecting them 
with iron nano- 
wires to testing 
howthey absorb 
silica-coated 
nanoparticles. 


TUBER¬ 

CULOSIS 

Researchers 
infect HeLa cells 
with tuberculo¬ 
sis DNAto learn 
howthe bacte¬ 
rium attacks 
human cells. 


10 Popular 
Cell Lines for 
Research 

HeLa isn'tthe only cell 
line in use today. Thou¬ 
sands have found their 
way into labs worldwide. 
Here are some com¬ 
monly used lines and 
the number of scientific 
papers they appear in. 


SPRINGSTEEN, 53 // 2008: TOM PETTY, 54 // 2007: PRINCE, 48 // 2008: THE ROLLING STONES (MICK 
SIMPSON, 23; NELLY, 29; P. DIDDY, 33; KID ROCK, 33 // 2003: STING, 51; SHRNIR TURIN, 37; NO DOUBT 


□RGGER, 62; KEITH 
(GUEN STEFRNI, 33) 



Digital Ants 

n. pi. Virtual insects 
programmed to crawl 
through computer 
networks search¬ 
ing for worms and 
viruses. These busy 
little agents laydown 
digital “pheromones” 
when they detect 
potential malware, 
attracting fellow 
ants. The threat can 
then be monitored 
by observing their 
swarming behavior. 


Deleb 

n. A dead celebrity. 
With backlist royal¬ 
ties and posthumous 
licensing deals, 
superstar delebs like 
Michael Jackson and 
Elvis Presley can earn 
more in a yearthan 
such living A-listers 
as Britney Spears. 


Spaser 

n. The first nano¬ 
scale laser, so called 
because light is pro¬ 
duced using surface 
plasmons instead 
of photons. Small 
enough to fit on 
a computer chip, 
spasers could pave 
the way for optical 
computers with pro¬ 
cessing speeds of 
up to 100 terahertz. 

Obamu 

v. To triumph over 
obstacles by acting 
with unfounded opti¬ 
mism.Taking Barack 
Obama’s “Yes we 
can!” mantra as 
inspiration, this Jap¬ 
anese neologism 
has become a popu- 
larterm of encour¬ 
agement in tweets 
and blogs, often for 
friends suffering 
kobamu (rejection). 
—Jonathon Keats 
jargon@wired.com 
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Snag Stuff With a Whip 


There are few tools that can break the sound barrier while fetching the TV remote. But throw a 
whip right and its tip can travel 900 mph (producing a sonic boom), then curl back to snare the 
object of your desire. Anthony De Longis, who coached Harrison Ford for Indiana Jones and the 
Kingdom of the Crystal Skull, shows us how to lash out. —Catherine DiBenedetto 


1. Skip the toys. 

Look for a 6- to 8-foot- 
long whip with a braided 
core. The best are made 
from kangaroo hide. 

2. Take your stance. 
Imagine you’re strad¬ 
dling railroad tracks. The 
whip should travel paral¬ 
lel to the rails, and the 
target should be a bit 
closer than the length of 
your whip. Use caution: 
The tip can cut to bone. 

3. Load and lock. 
Stretch the whip out 
in front of you, arm 
extended and pointed 
at the object. Now 
yank your hand up to 
12 o’clock. The whip will 
fly over your hand and 
unravel behind you. 

4. Throw down. 

When you feel a tug, 
lower your forearm- 
easy now, let the whip 
do the work. It’ll roll for¬ 
ward just to the side of 
your body. As it unfurls, 
squeeze the handle. 

5. Crack and drag. 
The tip will extend just 
beyond the target; as 
it recoils, it’ll wrap itself 
around the object. Pull 
the remote toward you 
slowly. Next lesson: 
cracking open a beer. 




A 

LEARN HOW TO DO MORE AT HOWTO.WIRED.COM 


Patent an 
Invention 

You maybe cool 
with open-sourcing 
your billion-dollar 
idea, but if you want 
investor capital, 
you're going to need 
a patent. First, you 
must prove to 
the US Patent and 
Trademark Office 
that your invention 
is new, useful, and 
functional. Search 
the USPTO.gov data¬ 
base, trade journals, 
and any other rel¬ 
evant sources for 
“prior art"—that's 
patent-speak for giz¬ 
mos that already use 
your idea. Some simi¬ 
larity is OK, as long as 
your advances are big 
enough that an expert 
in the field wouldn't 
find them “obvious." 
Then file an applica¬ 
tion describing your 
invention and speci¬ 
fying what the pat¬ 
ent will cover. Include 
a detailed render¬ 
ing. You'll pay a fee 
ranging from $220 to 
$330, depending on 
the type of invention. 
Approval can take 
years, but your 
IP will then be knock¬ 
off-proof for two 
decades. By that time, 
you'll be filthy rich 
and happy to share. 

—MATHEW HONAN 



WIN AN OSCAR 

Coming up empty on 
□scar night hurts—espe¬ 
cially when it’s you losing 
Best Performance in an 
Office Pool. Awards-show 
guru Tom O’Neil and pro 
gambler Big Al McMordie 
reveal howto take home 
the gold, -mario aguilar 


POOL 

TIME YOUR VOTE 

Studios craft their 
hype campaigns 
to peak in January 
and early February, 
when most Academy 
members cast their 
ballots. Whoever’s 
hot then will win. 


HALVE THE ODDS 

Of the 10 nominees 
for Best Picture, 
eliminate thefive (or 
more) not also up for 
Best Director. The 
same movie has won 
both awards in 25 
of the past 30 years. 


FOLLOW THE PROS 

For more obscure 
awards like Best Ani¬ 
mated Short, defer 
to industry insider 
sites (like Variety 
.com), which tendto 
be savvy about low- 
profile categories. 


SPOTTHE UPSET 

Now separate your¬ 
self from the pack 
with a bold pick. The 
Supporting Actor 
categories are the 
place for upsets. 
Putyourmoney on a 
promising long shot. 
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INSIDER 

PROMOTIONS / SPECIAL OFFERS / EVENTS 


ZING LASER 
FROM EPILOG 

Entry-Level System Produces 
Professional-Level Results 

Epilog Laser makes laser engraving technology 
more affordable and accessible than ever! 

Engrave and cut your custom designs with a 
Zing Laser from Epilog! For $7,995, you can 
have the ultimate technology to etch on wood, 
metal, acrylic, and more, plus it's as easy to use 
as a printer. Use the Zing Laser to turn all of 
your wildest ideas into real products. 

Visit epiloglaser.com 



LASER 


MODERN, 
INNOVATIVE, 
ULTRA QUIET 
AIR PURIFIER 

RabbitAir MinusA2™ SPA-780A 



The RabbitAir MinusA2 T " air purifier features 
6-stage filtration with a customized filter and 
deodorization to purify the air you breathe. 
Plus, it has a relaxing mood light option, zero 
ozone emissions, Energy Star certification 
and is wall mountable. Comes with a 5-year 
warranty and lifetime 24/7 tech support. 

Visit rabbitair.com 
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RabbitAir 


A REVOLUTION IN 
WIRELESS BODY 
COMPOSITION 
MONITORS 

Introducing the FDA-cleared Tanita' BC-1000 
Wireless Body Composition Platform 

When wirelessly linked to a personal computer 
running HealthyEdge™ software, a Tanita’ 
remote display, or to a compatible fitness 
wristwatch, the BC-1000 will transmit readings 
of your weight, body fat%, body water%, muscle 
mass, physique rating, metabolic age, bone 
mass, visceral fat, and basal metabolic rate 
(or daily caloric intake). Perfect for anyone 
who wants to measure, graph, and analyze 
their measurements over time. 

Available now at thecompetitiveedge.com 
(866-859-3343). Use promo code W210 for 
a discount. 



TAMOTA 

Monitoring Your Health 


MANAGE YOUR WIRED WORLD ONLINE. TURN ANY PHOTO 

INTO CANVAS ART! 



Customer service is available at 
wiredmag.com/customerservice 
for managing your account including: 

> Pay your bill 

> Change your address 

> Renew your subscription 

> Add/update your e-mail address 

> Give gift subscriptions 

> Report missed/damaged issues 

> Register for quick and easy access to 
your account 


B3iQ]e[3 



At CanvasPop™ we make it easy and fun to 
turn your personal photos (even iPhone™ 
pictures) into beautiful canvas art. Choose 
any size and add designer effects. Visit our 
website idea gallery to get inspired. 100% 
satisfaction guaranteed - try us risk free! 
Free shipping code "wiredinsider" 

www.canvaspop.com/insider 

866-619-9574 


VISIT WIREDINSIDER.COM FOR EXCLUSIVE CONTENT, GIVEAWAYS, SPECIAL PROMOTIONS, & MORE. FOLLOW US ON TWITTER: @WIREDINSIDER 




































The Utopian 
Pessimist 

Billionaire Peter Thiel says the US economy 
will collapse unless we make gianttechnological 
strides. Calling all flying cars! bygary wolf 


Considering his wealth and good fortune, you wouldn't peg Peter 
Thiel as a prophet of doom. He cofounded PayPal at age 31 and sold it 
to eBay four years later for $1.5 billion. Two years after that, he became 
the first investor in Facebook—a wager that earned him another for¬ 
tune. Today, at 42, he runs a San Francisco venture capital firm and a 
hedge fund, Clarium Capital. But the past year has not been easy on 
Thiel. As bailouts and government stimulus policies revived finan¬ 
cial markets, the staunch libertarian bet against the rally and lost big. 
Investors have been pulling their money out of his fund: Clarium has 
shrunk from $7 billion in assets to about $1.5 billion. Even as he was 
laying odds against the economy as a fund manager, though, Thiel was 
pouring money into audacious, futuristic proj¬ 
ects as a VC and philanthropist: private space 
flight, ocean colonies for human habitation, 
indefinite life extension. Contradiction? He sees 
none. Behind both his economic skepticism and 
his radical utopianism is a conviction that the 
only way to escape a looming social crisis is to 
revive the science fiction dreams of yesterday. 



What do you do? How do you actually 
spend your days? 

I spend a lot of my time thinking about the 
future. I run a hedge fund and a venture cap¬ 
ital fund, and a lot of that is just trying to 
learn what's going on in the world, trying 
to understand the world better. 

You say that we have big problems in 
the US economy and that investors 
have unrealistic expectations. We’ve 
certainly been through a major crisis, 
but over the long term the stock mar¬ 
ket seems to grow fairly reliably. 
People take it for granted that their retire¬ 
ment funds can earn 8.5 percent a year. 
That’s what their financial planners tell 
them. And sure, you look back over the past 
100 years, the stock market has generally 
gone up 6 to 8 percent a year. But in a larger 
historical perspective, that kind of growth 


is exceptional. If you had done the equiva¬ 
lent of investing in the stock market from, 
say, 1000 to 1100 AD, you would not have 
made 8 percent a year. During the fall of the 
Roman Empire, you’d have been lucky to get 
zero. We’ve been living in a unique period of 
accelerating technological progress. We’ve 
gone from horses to cars to planes to rockets 
to computers to the Internet in a very short 
time. It’s not automatic that that continues. 
What happens if we don’t get the 
growth everyone expects? 

If it doesn’t happen, people will go bank¬ 
rupt in retirement. There are systemic con¬ 
sequences, too. If we don’t have enough 
growth, we will see a powerful shift away 
from capitalism. There are good things and 
bad things about capitalism, but inequality 
becomes completely intolerable to society 
when everything’s static. 


You’re worried about economic stag¬ 
nation, but you’re optimistic about 
artificial intelligence and space? 

I think we have to make those things hap¬ 
pen. We should be looking at technologies 
that might lead to really big breakthroughs. 
As a starting point, let’s just go back to the 
science fiction novels of the 1950s and ’60s 
and try to run the past 40 years again. 

We need underwater cities and flying 
cars, otherwise we’re going bankrupt? 
We go bankrupt if radical progress doesn’t 
happen and we don’t realize it’s not happen¬ 
ing. That’s a dangerous combination. 
We’ve had tremendous growth in 

the Internet, which is how you 
made your fortune. Why not 
look there? 

Obviously we’ve done well online. 
But how much more progress is 
there going to be? How many big 
new Internet companies are there? 
In the ’90s we had Netscape, Yahoo, 
eBay, Amazon. In the past eight 
years there have been only two: 
Google and Facebook. 

Twitter? 

Possibly. Still, the numbers suggest 
a maturing industry. The Internet 
may be culturally important, just 
as the automobile was culturally 
more important in the ’50s than the 
’20s, as we got suburbia and built 
the Interstate Highway System. 
But the last successful car company 
started in the US was Jeep in 1941. 
You’ve had a rough year. The 
stock market rallied strongly, and 
Clarium Capital bet the wrong way. 

I think we’re back to a zone of irrational 
exuberance. 

Like before the Internet bubble burst? 

I think it’s maybe even more irrational 
because there’s no story about the future. 
At least in ’99 there was a story. 

Do you have another year in you, in 
this posture of skepticism? What if 
you continue to lose money? 

Am I right and early, or am I just wrong? You 
always have to wonder. But the things that 
I think I’m right about, other people are in 
some sense not even wrong about, because 
they’re not thinking about them. 03 
//////////////^^ 

Contributing editor Gary wolf (gary 
@aether.com) wrote about craigslist 
in issue 17.09. 
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CLIVE THOMPSON 

In Praise of Obscurity 

It's great to have a dedicated group of followers online— 
until the audience gets so big that the conversation stops. 



when it comes to your social network, bigger 
is better. Or so we're told. The more followers and 
friends you have, the more awesome and important 
you are. That's why you see so much oohing and 
aahing over people with a million Twitter follow¬ 
ers. But lately I've been thinking about the down¬ 
side of having a huge online audience. When you go 
from having a few hundred Twitter followers to ten 
thousand, something unexpected happens: Social networking starts 
to break down. *1 Consider the case of Maureen Evans. A grad stu¬ 
dent and poet, Evans got into Twitter at the very beginning—back 
in 2006—and soon built up almost 100 followers. Like many users, 
she enjoyed the conversational nature of the medium. A follower 
would respond to one of her posts, other followers would chime 
in, and she'd respond back. *1 Then, in 2007, she began a nifty proj¬ 
ect: tweeting recipes, each condensed to 140 characters. She soon 
amassed 3,000 followers, but her online life still felt like a small 
town: Among the regulars, people knew each other and enjoyed 
conversing. But as her audience grew and grew, eventually cracking 
13,000, the sense of community evaporated. People stopped talk¬ 
ing to one another or even talking to her. "It became dead silence," 
she marvels. *1 Why? Because socializing doesn't scale. Once a 
group reaches a certain size, each participant starts to feel anony¬ 
mous again, and the person they're following—who once seemed 
proximal, like a friend—now seems larger than life and remote. 
"They feel they can't possibly be the person who's going to make 
the useful contribution," Evans says. So the conversation stops. 



Evans isn't alone. Eve heard this story again 
and again from those who've risen into the 
lower ranks of microfame. At a few hundred 
or a few thousand followers, they're having 
fun—but any bigger and it falls apart. Social 
media stops being social. It's no longer a 
bantering process of thinking and living out 
loud. It becomes old-fashioned broadcasting. 

The lesson? There's value in obscurity. 

After all, the world's bravest and most impor¬ 
tant ideas are often forged away from the spot¬ 
light—in small, obscure groups of people who 
are passionately interested in a subject and like 
arguing about it. They're willing to experiment 
with risky or dumb concepts because they're 
among intimates. (It was, after all, small groups of 
marginal weirdos that brought us the computer, 
democracy, and the novel.) 

Technically speaking, online social-networking 
tools ought to be great at fostering these sorts 
of clusters. Blogs and Twitter and Facebook 
are, as Internet guru John Battelle puts it, “con¬ 
versational media." But when the conversa¬ 
tion gets big enough, it shuts down. Not only do 
audiences feel estranged, the participants also 
start self-censoring. People who suddenly find 
themselves with really huge audiences often 
start writing more cautiously, like politicians. 

When it comes to microfame, the worst place 
to be is in the middle of the pack. If someone's 
got 1.5 million followers on Twitter, they're one 
of the rare and straightforwardly famous folks 



online. Like a digital Oprah, they enjoy a mas¬ 
sive audience that might even generate revenue. There's no pre¬ 
tense of intimacy with their audience, so there's no conversation 
to spoil. Meanwhile, if you have a hundred followers, you're clearly 
just chatting with pals. It's the middle ground—when someone 
amasses, say, tens of thousands of followers—where the social 
contract of social media becomes murky. 

Maybe we should be designing tools that reward obscurity—that 
encourage us to remain in the shadows. Or what if they warned us 
when our social circles became unsustainably large? Sure, we'd 
be connected with fewer people, but we'd be communicating with 
them, and not just talking at them. ED 
////////////////////////^^^^ 
email clive@clivethompson.net 
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Not Just Faster. Smarter. 

Introducing the all new 2010 Intel® Cote 1 " Processor Family 


Family Values 


For the first time, there is a smart family of processors that delivers 
fast performance that adapts to your individual needs. Introducing 
the all new 2010 Intel® Core™ processor family. With a range of 
performance levels, it's easy to find one that's right for you, no 
matter what you want to do with your PC. 




See Tomorrow Today 


Intel 7 Core™ i3 Processor Intel* Core™ i5 Processor Intel* Core™ i7 Processor 


Intel's smart family of processors took 
tomorrow to the streets at this year's Consumer 
Electronics Convention in Las Vegas. Take a 


Intel* Hyper-Threading 
Technology lets you do 
more at the same time 

Intel® HD Graphics give 
you a stunning visual 
experience 


Intel® Turbo Boost 
Technology for extra 
performance when you 
need it 

Intel® Hyper-Threading 
Technology lets you do 
more at the same time 

Intel® HD Graphics give 
you a stunning visual 
experience 


Intel® Turbo Boost 
Technology for extra 
performance when you 
need it 

Intel® Hyper-Threading 
Technology lets you do 
more at the same time 

HD-quality gaming and 
content creation 


photo of this 2-D code with your mobile device 
to experience tomorrow today. 



To get started, download the ScanLife code reader for free. Text 
'SCAN' to 43588 or go to www.getscanlife.com from your phone. 
Standard data rates may apply. 
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Visit intel.com/core for more information on the all new 2010 Intel® Core™ Processor Family 
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Sponsors of Tomorrow.™ 



Copyright * 2010, Intel Corporation. Intel, the Intel logo, Intel Core, Core Inside, Intel Sponsors of Tomorrow” and Intel Sponsors of Tomorrow logos are trademarks of Intel Corporation in the U.S. and other countries. 













Gold Warrior 
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If If Hf II HI I Ilf I banging frost-maul, you want 

to see the backcountry from 

your snowmobile, not feel it. The engineers at Polaris have your back—literally. Five 
years in development, the new Polaris Rush is a terrain-tamer that melds stunning 
beauty and beastlike performance. The motocross-inspired rear suspension adjusts 
its response to the conditions, deploying a soft touch to make little bumps disappear 
and pushing back with more than enough stiffness in the big stuff to keep you from 
bottoming out and losing control. Even the rigid chassis itself is built to soak up vibra¬ 
tion before it reaches your spine. Throw in a liquid-cooled 600-cc engine—which mus¬ 
ters 120 snow-throwing hell horses—and a completely modularfront end designed to 
keep its skis planted come ice, slush, or powder, and you’ve got a sled that’ll handle 
everything from IronDog to SnowCross to the next ice age. $10,299 —Bryan Gardiner 
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Options 


2. TomTom for iPhone 

When users can get decent 
navigation apps for free, you’d 
better have some good rea¬ 
sons to charge big bucks for 
add-ons. TomTom offers a 
few (though not enough): The 
dock boosts the iPhone’s GPS 
sensitivity, and the abundant 
voice choices make directions 
easy to understand. Plus, the 
dock’s speaker amplifies direc¬ 
tives and works as a thumpin’ 
hands-free. Unfortunately, the 
strength of the audio isn’t com¬ 
plemented by the detail of the 
instructions: When you hear 
only “Turn right ahead,” it’s hard 
to know what to do unless you 
look at the screen, wired Maps 
are stored in the iPhone's flash 
memory, so directions are avail¬ 
able even when reception isn’t. 
tired No way to select a scenic 
route. Ludicrously expensive. 

_ | $99 and up (phone), $120 
O (dock), $100 (app) 


3. Nokia 5800 
Navigation Edition 

Ostensibly very serious about 
telling you whereto go,this 
little number comes with pre- 
loaded US maps, a suction-cup 
mount, and free turn-by-turn 
directions for life. But don’ttoss 
your nav system yet. Sure, it’s 
a snap to plan a route on the 
PC application and beam itto 
the phone, but it’s a lot harder 
to figure out which way to go 
when you’re already out in the 
field:Thetouchscreen is about 
as sensitive as a hit man, and 
if you don't know your destina¬ 
tion address, your best bets are 
eithera cumbersome point-of- 
interest menu or booting upthe 
phone's Web browser to search 
for your finish line, wired Lead 
foot? The 5800 can warn you 
when you've exceeded the speed 
limit. Unlocked phone works 
on any GSM network. Nav app 
free with phone, tired Drive over 
or under a highway and it thinks 
_ you’ve suddenly tele- 
U ported to that road. | $250 


Turn Signals 


1. Motorola Droid 


If you need persuading to drop your dedicated nav unit for a smartphone, just 
pick up a Droid and launch Google Maps Navigation. The simple, intuitive app 
makes you feel like a native while you’re braving foreign lands. Plug in a destina¬ 
tion and the software—free on Android 2.0 phones—downloads the appropri¬ 
ate maps. You can add layers like restaurants, gas stations, and parking garages, 
and if you prefer the long way 'round, call up a list of alternate paths, wired Don’t 
know the address of the eatery and only sort of know the name? Just enter your 
best guess and choose from a list of possibilities. Directions for driving, public 
transit, or walking. Voice commands let you keep hands at 10 and 2. tired Turn- 

□ by-turn directions sound like a robot. Bad enunciation transforms “Murray 
Street” into “Myrrh Street,” which can be maddening when you're lost. | $200 


XpreuMusic @ 


Stand-alone GPS unit, your days are numbered. With sensitive receiv¬ 
ers, powerful nav apps, and maps and traffic info over cell networks, 
location-aware smartphones now lead the way. —SoniaZjawinski 


c £ -19k 8'' 


How We Rate 


1 .A complete failure in every way 

2 .Barely functional—don’t buy it 

3 .Serious flaws, proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

B .A solid product with some issues 

7 .Very good, but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless—buy it now 

10 .Metaphysical product perfection 


Broadway 


Crosby St 
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I.De’Longhi Mica Panel 

Along with passive con¬ 
vection heating for lasting 
coziness, this unit has an 
infrared panel that radiates 
an almost instant beam of 
life-giving warmth. Ourtest- 
room temperature shot up 
4degrees in 30 minutes. 
Just 2 inches thick and 
weighing a mere 11 pounds, 
the Mica can be mounted 
on a wall to keep its piping 
hot grille away from little 
fingers and paws. We pre¬ 
ferred to slap on the wheels 
and drag itaroundthe house 
likean IV. wired Sleek Italian 
design. Convenient carrying 
handle. Cuts off if knocked 
over. Mostly silent opera¬ 
tion. Frost-prevention mode 
keepsthe mercury above 
41 degrees when you’re out. 
tired Not programmable— 
you choose from six presets. 
Clicking noise when it cycles 
_ on and off could wake 
LJ lightsleepers. $90 
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Beaf the Draft 

Your abode is nippier than a yorkiepoo, and you’re actually consid¬ 
ering a Snuggie. Try a space heater instead. We put four through 
hell to see how they held up underfire. —Catherine DiBenedetto 


2. Dlmplex Sahara 
Electric Fireplace 

This faux fireplace hangs 
on your wall like a painting. 
Flick the remote and real- 
looking flames leap from the 
triple-toned sand—instant 
ambience for your bachelor- 
ette pad. But the warmth 
actually comes from an 
electric coil inside the 28 x 
40-inch aluminum and steel 
frame. With the fan, it can 
make a large room toasty 
in 40 minutes (though the 
whooshing sound could be 
a mood killer). Chooseyour 
location wisely; at about 
BO pounds, it doesn’t move 
easily, wired Eye-pleasing 
style. No floor clutter. You 
can enjoy the fake fire sans 
heat, tired Controls hidden 
on bottom. Thermostat 
can’t be preset; you click a 
dial when ideal hotness is 
reached—easy to forget 
—_ when frolicking in your 
EJ flame-licked lair. $599 


3. Lasko Ceramic 
Tower Heater 

The lap of luxury comes 
cheap when you’ve got 
the Lasko Tower Heater. 
Imagine this scenario: You 
wake up, hit Snooze, and 
programthe perfect clime 
from the snugness of your 
bed—so getting out of it 
20 minutes later is down¬ 
right pleasant. As the 
ceramic plates insidethe 
tower heat up, a fan pushes 
hot air out the front; an 
optional oscillating action 
spreads the gladness to 
all bodies in the vicinity. 
wired Flexible timer can 
be set to turn off in one to 
seven hours. Electronic 
display indicates when set 
temperature is achieved. 
tired Fan noise. Settings 
are in 5-degree intervals, 
from 60 to 85, but some¬ 
times you just want a per- 
_ feet 72 degrees, 

U dammit. $60 


4. Sunbeam Low 
Profile Heater 

The Low Profile is aptly 
named; measuring abouta 
foot high and 7 inches front 
to back, ittucks away nicely 
against a baseboard. Like 
the De’Longhi, it has no fan, 
so there’s no noise, no stir¬ 
ring up dust, and no mess¬ 
ing with a room’s moisture 
content. The trade-off is that 
you don’t get the immediate 
thaw offered by the other 
models on this page, wired 
EcoSmart mode is pretty 
clever; Ittoggles between 
1,500 and 750 watts to 
save power while providing 
steady heatthroughoutthe 
day.TiREDTimer options are 
limited to four, eight, and 
12 hours. Keep an eye on 
dogs, cats, and rug rats— 
the metal shell sizzles. Our 
test unit flatlined after half 
a day; fortunately, Sunbeam 

□ provides a one-year 
warranty. $60 





























































vvv.com/gti 


<£>2009 Volkswagen of America. Inc '21 city'31 highway mpg (2 OL manual) EPA estimates Your mileage may vary 



Meet the all-new 2010 GTI. Yes, it’s street legal. 

The German-engineered GTI will once again lay rubber on American asphalt. With 
design inspired by the original Mark I, the GTI serves up sharp looks and even sharper 
performance. The legendary German hot hatch features cutting edge technology that’s 
new for 2010. LikeXDS, a highly advanced differential system that helps reduce wheel 
spin, keeping your Volkswagen safely on track. Add in aggressive twin tailpipes and 
31 mpg highway,' and you have a GTI that lives up to its award-winning namesake. 
Hurry in, the all-new 2010 GTI is going to go fast. Real fast. 


Das Auto. 


magazine 
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Volkswagen 

Carefree Maintenance 


3 Years or 36,000 Miles of No-Charge Scheduled Maintenance. 















STEVEN LEVY 


A Dying Breed 



The desktop mouse might be headed for 
extinction. But don’t tell Apple that. 


s it possible for a computer mouse to be cool? Ever since Douglas Engelbart 
invented the pointing device in 1963 as part of his shockingly perspicacious 
Human Augmentation Project, mouses have all been pretty much the same. Slide 
one to move the pointer on the screen. Click the buttons to select things. *1 But 
these days, as more and more of us are using laptops rather than desktops, the 
mouse has become an endangered species. Trackpads, after all, can do everything 
a mouse can—and more. With a Mac trackpad, you can now employ a wide range 
of finger motions to scroll through documents, tab between open applications, 
and zoom in and out of photos. And a new wave of touchscreen computers lets you 
manipulate things directly, like you’re already doing with your smartphone. So, 
why even bother with a mouse? *1 It’s a question that Apple has obviously been 
pondering. In October, with characteristic suddenness, the company introduced 
a radically reimagined device called the Magic Mouse. Clearly, it’s intended to 
revivify the flagging fortunes of the species, and it just might do that—for a while. 



TeVT 


photograph by Jeff Mermelstein 








As one might expect in this Bluetooth 
age, the $69 mouse is wireless. It's carefully 
designed, with a sumptuously cantilevered 
icy-white carapace over a brushed aluminum 
hull. And, like other recent Apple designs, the 
contour is unbroken by any raised button— 
the device itself is the button. 

The real advance, however, is that the 
Magic Mouse is touch sensitive, so it sup¬ 
ports the same sorts of gestures that a track¬ 
pad or iPhone does, including one I cannot live 
without: the finger slide that scrolls the page 
up, down, or sideways. If you hold down the 
Control key, a finger on the mouse can enlarge 
or shrink the screen image. This is actually a 
better way to zoom than the pinch gesture, 
which is more effective on an iPhone than on a 
laptop touchpad. Absent, though, is the two- 
finger twist to rotate a photo. And forget about 
the four-finger swipe that lets you quickly 
switch between applications—how would you 
even try that without risking a wrist sprain? 

Is the Magic Mouse the best mouse ever? 
Nothing superior comes to mind. If I had a 
Mac desktop, I would use it all the time. But 
since I have a laptop, I simply forget that 
the mouse is around; it's almost as easy, and 
certainly less complicated, just to use the 
trackpad. I feel no compulsion to pack the 
peripheral with me when I travel. 

As long as desktops exist, it's nice to have a 
great mouse to use with them. But ultimately, 
we're going to be doing our pointing with¬ 
out devices—either by touching surfaces 
directly or gesturing air-guitar style as cam¬ 
eras interpret our movements. (Microsoft's 
upcoming game platform, Natal, is almost 
there already.) Or we'll just bark orders at 
voice-recognition-enabled machines. Either 
way, no amount of legerdemain will stop the 
computer mouse's inevitable scuttle down 
the long tail of oblivion. 

////////////////////^^^ 

email steven_levy@wired.com. 


BURNING QUESTION 

Where’s myala carte TV? 



Imagine this sweet deal: Instead of paying big bucks for doz¬ 
ens of channels you don’t watch, you get to pick only the con¬ 
tent you want: ESPN. Dexter. Every film Jessica Alba was ever 
in. *i OK, now forget it. Ain’t gonna happen. At least, not in the 
near future. Yes, video travels the infobahnjust like any other 
Net traffic. And the telcos are already using this bandwidth to 
deliver TV differently: New services like U-verse send out only 
the content you request—on demand, as it were. The industry 


calls this Internet protocol televi¬ 
sion, or IPTV. (Traditional cable 
works by sending all content to all 
consumers and letting the set-top 
box sort out who gets what.) From 
a technical standpoint, a la carte 
programming is a real possibility. 

From a business standpoint, not 
so much. Many cable companies 
buy content in packages (MTV, for 
example, might come with VH1, BET, 
and Spike), so if you could pick only 
what you wanted, providers would 
be stuck paying for a lot of unused 
programming. They would likely 
have to raise fees to maintain their 
revenue. In 2006, the FCC explored 
a la carte programming and found 
that customers would be able to get 
only 20 channels before they saw 
hikes in their bills. And niche net¬ 
works would likely fall by the way- 
side. (We'd miss you, Syfy.) 

The industry isn't going to budge 
any time soon, says Will Richmond, 
president of consulting firm Broad¬ 
band Directions. “What we're seeing 
instead are third parties chipping 
away at its model." TiVo. Roku. Vudu. 
Xbox 360. They can all stream mov¬ 
ies and shows directly to your set, no 
flabby package deal required. 

But it would take a total market 


shift to inspire consumers to actu¬ 
ally cut their cables, a market shift 
as significant as, say, iTunes. Not 
surprisingly, that's just what many 
industry sages are forecasting. 

Piper Jaffray's Gene Munster 
has predicted an iTunes plan with 
unlimited access to a selection of 
TV programming for about $30 a 
month. An All Things Digital report 
last November brought word that 
Apple is already pitching the idea 
to network executives. 

But any company that wanted 
to offer pick-and-choose video 
would have to consider the plumb¬ 
ing: TV shows travel through pipes 
that belong to the telcos and cable 
providers. Those companies can 
institute bandwidth caps that seri¬ 
ously screw with traffic. 

Despite the industry roadblocks, 
TV will continue to become more 
customizable. The demand has 
been percolating since sets had 
bunny ears: “As we got more and 
more channels, the audience frag¬ 
mented," says Gartner research 
director Elroy Jopling. “And now 
it is fragmenting to audiences 
of one." That audience has a his¬ 
tory of getting what it wants. 

— CATHERINE DIBENEDETTO 


illustration by Don Clark 
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The Preservation 
of Favoured Traces 

How did On the Origin 
of Species evolve? 
Gradually. Charles Dar 
win revised his tome 
five times in the 12 
years after it was first 
published. So data 
nerd Ben Fry created 
a Web site to visual¬ 
ize the edits (benfry 
.com/traces). Mouse 
over color-coded dots 
for a pop-up describ¬ 
ing what was added 
or altered. 


The John Oliver Show 

With the two Steves (Colbert and 
Carell), The Daily Show proved to 
be Saturday Night Live for the new 
millennium—a launching pad for 
funny folk destined for (mostly) 
great things. (Sorry, Mo Rocca.) 
Now add Daily Show correspon¬ 
dent John Oliver to the you-knew- 
him-when list. A veteran stand-up 
comic imported from the UK in 
2006, Oliver is hosting a six-part 
series showcasing comedy’s fresh¬ 
est talent—picked by Oliver him¬ 
self. Trust him: He’s British. 

















Hot Chip: 

One Life Stand 

As we face limitless 
war and limited jobs, 
everyone could 
use an outlet, and 
Hot Chip’s fourth 
album offers plenty 
of great getaways. 
The combination of 
exquisite synth-rock, 
steel drums, and 
Alexis Taylor’s fal¬ 
setto will keep you 
from losing your 
mind by encourag¬ 
ing it to wander. 


What’s wired this month. 


Beach House: 
Teen Dream 

The Baltimore- 
based duo Beach 
House has hit the 
indie-rock big 
leagues. Victoria 
Legrand and Alex 
Scally inject feel¬ 
good exuberance 
into their elegant 
guitar and synthe¬ 
sizer ballads. But 
if you’re aching for 
a cry, listen closely: 
Legrand’s morose 
vocals will trigger 
the waterworks. 


Await Your Reply 

A father lures his son 
into the shady world of 
identity theft. An 
Ohio teenager runs off 
with her high school 
history teacher. A 
man hunts for his 
schizophrenic twin. In 
a world where so much 
of who we are can be 
lifted and duplicated, 
Dan Chaon’s book 
is less of a crime novel 
about identity theft 
and more of a literary 
tour de force about 
identity itself. 


TokyoFlasH Kisai Escape C Bluet'oollMWadsets are ear 

mullets: Use this personal wireless hub to lower your dork quotient. 
Hang the locket around your neck, plug in call-enabled earphones, 
and pajj^with your phone, computer, and MP3 player. Judging from 
the Esaipe C’sDarkKnight aesthetics and crowdsourced design, this 
Jape nese watchmaker clearly knows what time it is. 


Put This On 

This style blog 
aims to wean 
hipsters from their 
ironic T-shirts and 
transform them 
into dapper Don 
Drapers. Putthison 
.com features 
links to wearable 
objets d’art, 
videos showing 
how to achieve 
classic style, and 
shopping tips 
on everything from 
denim to clothes 
for the “differ¬ 
ently bodied man.” 


Texts From Last Night 

The cell phone: by day, 
trusted communica¬ 
tion facilitator; by night, 
handheld confessional. 
The drunken texts in this 
compendium, distilled 
from the Web site run 
by Lauren Leto and Ben 
Bator, are categorized 
by area code and degree 
of hellishness. One fave: 
“My mouth tastes like 
poor choices.” 


BioShock 2 


Once more into the abyss. The underwater dys¬ 
topia of the original BioShock was among the 
creepiest game worlds ever, and the sequel takes 
you back. This time, you play as a Big Daddy, the 
metal-suited monsters that tormented you in 
the first volume. Politically tinged plot develop¬ 
ments class up the fact that you’re mostly put¬ 
ting your giant drill-arm through people’s torsos. 


SearchTabs 

Your bookmarks are curated— 
and so are everyone else’s. 

Put all that brainpower to work 
with SearchTabs. Built on data 
drawn from folks who use 
Xmarks, a bookmark-syncing 
app, this Firefox add-on super- 
charges.your Google results 
with the collective wisdom of 
millions of saved sources. 


FEB 2010 □ □ □ 



























SCREEN 


When you have a dra¬ 
matic actor like Beni- 
cio Del Toro playing 
a werewolf (left), it’s 
vital that he appear 
believable. How were 
makeup techniques 
and digital effects 
combined to create a 
look that’s convinc¬ 
ing, not kitschy? I think 
it’s a letdown when a 
great actor like Benicio, 
who’s practically a wolf- 
man anyway, suddenly 
becomes completely 
CG. So I'm glad the stu¬ 
dio considered makeup 
an option. I wanted 
this werewolf to be an 
homage to Jack Pierce’s 
design for the 1941 orig¬ 
inal, but I updated it to 
be more ferocious. 

You revolutionized the 
man-to-wolf transfor¬ 
mation in American 
Werewolf and Thriller. 
Did you use the same 
methods for Wolf man? 
The transformation in 
this film is all digital, but 
the wolfman is all my 
makeup. So I tried to 
anticipate how the CG 
effects would be used. 
Benicio’s wolfman is 
subtle: His teeth and hair 
grow, and his ears get 
pointed, but there are 
fewer physical changes 
than in American Were¬ 
wolf in London. 

Have you worried that 
your work can’t keep 
up with evolving tech¬ 
nology? I had that 
concern. I wondered 
whether today’s kids, 
who grew up on CG, 
would accept a guy 
covered in yak hair. But 
I actually embrace digi¬ 
tal stuff now—I do it 
for fun. I was heavily 
involved in the digital 
work on The Curious 
Case of Benjamin But¬ 
ton. I like any trick 
that helps me achieve 
what I can’t with rubber. 
I try to make the right 
choice for the circum¬ 
stances of the movie. 


Baker’s Greatest Hits | An American 


s (2001) | Tropic Thunder (2008) 


Metamorphosis 

How a legendary werewolf artist changes with the times. 


In 1982, Rick Baker won the first-ever makeup artistry Oscar for his work on 
An American Werewolf in London. Since then, his bone-crunching, sinew¬ 
stretching lycanthropic transformations have become legendary. But Holly¬ 
wood's approach to makeup is changing as dramatically as those lupine 
metamorphoses: While working on a remake of The Wolfman, out Febru¬ 
ary 12, Baker had to integrate his handcrafted artistry with the latest digi¬ 
tal effects. He spoke to wired about the hairy process. —TerrenceRussell 



























STEPPED, 


SECOND ANNUAL 


OH A kiTTfJS 


Rippy Awards 


Most Heartbreaking 
Death 

H Michael Jackson 
■ Les Paul 
H Mary Travers 

'A'The Pirate Bay 


Most Astute Online 
Review of the 
Kanye West-Taylor 
Swift Debacle 

■ ‘‘Kanye West is the big¬ 
gest piece of shit on 
earth. Quote me.” —Pink, 
on Twitter 

■ ‘‘IT’S LIKE U STEPPED 
ON A KITTEN.” -Katy 
Perry, on Twitter 

■ “[Y]ou just keep 
amazing me with your 
tactless, asshole ways.” 
—Kelly Clarkson, on 
lamkelly.wordpress.com 

^“He’s a jackass.” 
—President Barack 
Obama, via an ABC 
reporter’s Twitter feed 


Most Stilted 

Onscreen 

Performance 

■ Britney Spears as a 
bikini-clad Top 10 reader, 
Late Show With David 
Letterman 

■ Madonna and Lady Gaga 
as pissy prima donnas, 
Saturday Night Live 


'A' Kurt Cobain as Jon Bon 


Jovi, Guitar Hero 5 


Last year was a weird one for music: A 
Scottish spinster singing an old show 
tune became a YouTube sensation. The 
MTV Video Music Awards reclaimed cul¬ 
tural relevance, thanks to a certain ego- 
tripping, speech-crashing hip hop star. 
The two most celebrated musicians were 
a moon-walking pop icon and a keyboard¬ 
playing cat—both dead. And because the 
stodgy Grammys will, as ever, ignore the 
most interesting music achievements, 
wired once again presents the Rippy 
Awards, —brian raftery 

■ Winner 



[Sic]est 
Twitter Feud 

■ Perez Hilton vs. Lily Allen 
("And if I wanted to be a 
fucked up Brit, I’d rather 
be Amy Winehouse— 
whose got talent”) 

■ Chris Brown vs. Tila 
Tequila (“NOT TRYNA BE 
RUDE but i keep hear¬ 
ing tila bringing my 
name up. ur 15 seconds 
of fame has ended, dont 
try to gain fans by dissing 
me.godbless”) 

+ Courtney Love vs. the 
Veronicas "... why is the 
Blonde one from the 
verons or whatever they 
are died wearing my 
actual clothes?” 

Most Memorable 
'90s Comeback 

■ Faith No More 

■ The Jesus Lizard 

■ Pixies 

+ Health care reform 


Most Infectious 
Viral Video 

■ “I Dreamed a Dream,” 
Susan Boyle 

■ "Queen Medley,” Filipino 
prisoners dance troupe 

■ “JK Wedding Dance,” 
featuring Chris Brown 

^“Crotch-in-the-Cam 
Super Bowl Stage Slide,” 
Bruce Springsteen 

Most Overcrowded 
Supergroup 

■ Monsters of Folk (Jim 
James, Conor Oberst, 

M. Ward, Mike Mogis) 

■ Them Crooked Vultures 
(Dave Grohl, Josh 
Homme, John Paul Jones) 

■ Untitled Thom Yorke 
Project (Yorke, Flea, 

Nigel Godrich, Joey 
Waronker) 

The JO Rock Kidney Now! 
Collective (Clay Aiken, 
Elvis Costello, Moby, 
Michael McDonald) 


Most Inauspicious 
Debut 

H Pete Yorn and Scarlett 
Johansson, Break Up 

■ The Dead Weather, 
Horehound 

+ Google’s “Discover 
Music” 

Most Anticipated 
Album Leak 

■ Merriweather Post Pavil¬ 
ion, Animal Collective 

■ No Line on the Horizon, 
U2 

■ The Blueprint 3, Jay-Z 

+ The Twilight Saga: New 
Moon, Various Artists 

Least Anticipated 
Album Leak 

■ For(N)ever, Hoobastank 

■ Scream, Chris Cornell 

■ Music for Cougars, 

Sugar Ray 

^ Chickenfoot, 
Chickenfoot 


llustratidn by The Little Friends of Printmaking 
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WE SPEAK CAR 
AND APPARENTLY QUITE WELL 


FORD FUSION + HYBRID. 

THE MOST FUEL-EFFICIENT MIDSIZE SEDAN IN AMERICA* 
NOW MOTOR TREND’S 2010 CAR OF THE YEAR.® 


fordvehicles.com 







ARTS 



» 


Artist Charles Clary says he wants 
his constructions to appear ever- 
expanding—overwhelming exhibi¬ 
tion spaces like replicating viruses 
or reverberating sound waves. 
Inspired by microorganisms, ant¬ 
hills, and auditory phenomena, 
he layers colored paper to build 
up the variegated textures and 
sinewy shapes of his room-sized 
installations. The pieces may look 
like they’re highly orchestrated 
precision-cut sculptures, but Clary 
favors a more organic creative 
philosophy: “It’s all intuitive. It’s 
just one layer playing off another, 
playing off another,” he says. “But 
I do try to make the viewer wonder 
whether they’re handmade or 
if industrial equipment is used, 
so I have to be very clean with my 
cuts.” — Justin McLachlan 


aper Works 




Special/(x) 


Most of us can’t tell our secant from 
our cotangent. But the forms are 
everywhere, and Nikki Graziano 
wants to help us see them. Graziano, a math and photography student 
at the Rochester Institute of Technology, overlays graphs and their cor¬ 
responding equations onto her carefully composed photos. “I wanted 
to create something that could communicate how awesome math is, 
to everyone,” she says. Graziano doesn’t go out looking for a specific 
function but lets one find her instead. Once she’s got an image she 
likes, Graziano whips up the numbers and tweaks the function until the 
graph it describes aligns perfectly with the photograph. See more of 
her Found Functions series at Nikkigraziano.com. —J.M. 
































Freewill 

Heavy Rain lets you do anything you want. 



David Cage, cofounder of 
the French development 
studio Quantic Dream, 
thinks the standard con¬ 
trol scheme used in games 
is a straitjacket. Most but¬ 
tons on the joypad have 
a single purpose—say, 
firing a gun. "You press 
the button, you shoot an 
enemy; you get the same 
result through 20 levels,” 
he says. "To tell a diverse 
story, you need a hero 
capable of doing anything. 
One button needs to con¬ 
trol an infinite number 
of different things in dif¬ 
ferent contexts.” 

Cage's game Heavy 
Rain , due out in Febru¬ 
ary for the PlayStation 3, 
junks the one button-one 
action paradigm for some¬ 
thing more flexible. As 
you navigate one of Heavy 
Rain's four main char¬ 
acters through a moody 
neo-noir world, an array 
of constantly shifting 
options swarm around 
your character's head like 
flies. These range from 
the heroic to the bizarre: 
Depending on the context, 
a single button might let 
you dodge a punch, dis¬ 
cipline your child, or talk 
to a clown. And each deci¬ 
sion can lead to a totally 
different story outcome. 
(The Heavy Rain script ran 
2,000 pages long.) Call it 
a Choose Your Own Adven¬ 
ture for the 21st century. 

— DAVID ZAX 
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Upgraded 

Options 

Here are just a few 
of the thousands of 
Interactive choices 
in Heavy Rain. 


® 


You can use the right 
thumbstick to pull 
out your wallet, knock 
on a door, present 
your business card, 
even rummage through 
your pockets for an 
asthma inhaler. 


The square button is 
used in both inter¬ 
rogations and com¬ 
bat. In some contexts, 
you press it to gen¬ 
tly extract clues and 
information from the 
mother of a murder 
victim. In other situa¬ 
tions, you use it to 
block punches or avoid 
the jabs of a knife- 
wielding assailant. 


o 


The game also uses 
the motion sensor 
inside the controller. 
You might be asked 
to jerk the controller 
downward to kick 
in a door, or shake it 
to wriggle free from 
an opponent who 
has tackled you. 












Sympathy for the Devil 


The Watchers offers a 


portrait ofani 


s a glowing 
iiberspook. 




PRINT 


Shane Harris says that in 2004, when 
he first shook hands with retired admi¬ 
ral John Poindexter, he thought he was 
meeting an “evil genius." Poindexter had 
become infamous in the '80s for orches¬ 
trating the Iran-Contra scheme with the 
help of an at-home encrypted data line. 
After 9/11, he fell into further disrepute 
as the architect of Total Information 
Awareness, an antiterrorism program 
that proposed collecting as much data as 
possible—emails, credit card statements, 
even veterinarian bills—about every¬ 
one on the planet. It was too much even 
for a war-on-terror-era Congress, which 
shuttered the vast data-mining project 
in 2003 and ran Poindexter out of office. 

But as Harris, a correspondent for 
National Journal (and, full disclosure, 
a friend of mine) got to know Poindex¬ 
ter—hanging out on his boat, sharing 
lunches of Spam and Tequiza, and trad¬ 
ing documents over a private file-sharing 
network—he was impressed by the admi- 
raPs relentless intellect. “This guy gets 
knocked down time and time again and 
keeps coming back for more,” Harris 
says. He also began taking a fresh look 
at Poindexter's Orwellian approach to 
data-mining. “He feels that if you don't 
know who you're looking for, if you don't 
know where the threat is coming from," 
Harris says, “maybe you need to look for 
patterns in that sea of information." 

The Watchers, Harris' new biography of 
Poindexter, turns out to be a loving por¬ 
trait of a rather unlovable man. In this 
book, the technovillain is a misunder¬ 
stood hero, as obsessed with preserving 
privacy as with catching suicide bomb¬ 
ers. Harris describes his “visionary” 
subject as “H. G. Wells and Albert Ein¬ 
stein in one package." But even Poindex¬ 
ter's chronicler acknowledges that the 
government's attempts to take a TIA- 
like approach to data collection haven't 
worked. “Anytime the government has 
tried to demo this stuff, it took a long time 
and produced a lot of garbage," Harris 
says. The Feds find it hard enough to spot 
obvious warning signs—email to radical 
imams, purchases of high-powered fire¬ 
arms. Adding more haystacks doesn't 
make it any easier to find those needles. 

—NOAH SHACHTMAN 
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X Andy Whitfield stars as Spartacus in the new Starz Originals series. X 


T he show has a spectacular look and feel. Which came first, 
the idea for the series or the idea of how to film it? 

The idea for the series came first. We love 
telling stories about heroes...epic journeys about 
extraordinary people. Together with our partner 
Josh Donen, we revisited the Spartacus film by 
Stanley Kubrick, starring Kirk Douglas. We thought, What a great story to 
reinvent! The look for the show came afterward, as we set out looking for 
a way to make the show appeal to a modern generation...a more stylized 
graphic novel version. 


When you first set out to make this series, what were some specific technological 
challenges facing you and the production team because of this particular aesthetic you 
wanted to achieve? One of the greatest decisions and challenges when we 
set off to make this show was the choice of using all digital environments. 
Such practices have been pioneered in the last few years by storytellers 
like Frank Miller, Robert Rodriguez and Zach Snyder. We wanted to bring 
this style of filmmaking to television. The sheer amount of visual effects 
shots that had to be tackled on a TV production schedule proved to be 
the largest obstacle we faced. But there were advantages, too...being on a 
sound stage the entire show meant we never had to worry about rain. 


X Green screen played a big role in the Spartacus: Blood and Sand action sequences. X 


In a world teeming with a 
million digital advertising 
and social-networking 
outlets, it seems like 
simply creating a great 
show isn’t enough. Do 
you, as filmmakers 
and producers, try to 
create with the big 
picture in mind these 
days? Do you create elements of a show 
anticipating how the Web universe 
could respond? We absolutely do. 
We know we can no longer rely 
solely on traditional advertising 
channels to get the word out 
about our show. There are so 
many new and exciting ways of 
getting information out to today's 
Twittering, Facebooking audience 
that allow the filmmakers and 


actors to be one step closer 
to the fans of the show. We 
don’t necessarily let these new 
networks dictate how the story 
is created, but we definitely look 
at our show and see what new 
technologies can take advantage 
of our story. For instance, we have 
a great digital motion graphic 
novel being released and also an 
iPhone game. 


Were there specific devices or production/design innovations that really stood out as 
invaluable to this particular series? What have you learned that has opened a door to future 
technological advances? We did incorporate the Phantom camera, which can 
shoot at 1,000 frames per second, allowing you to almost freeze the action. 
The show was also based in New Zealand, so there w^as a digital workflow and 
delivery system in place that allowed transfers of huge files that wouldn't have 
been possible even five years ago. We feel w'e have been really honing the 
machine that is able to produce these types of green-screen shows. 


Spartacus: Blood and Sand debuts 
January 22 at lO p.xxi. ET/PT on Starz. 


starz.com/ Spartacus 
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ANDY WHITFIELD LUCY LAWLESS JOHN HANNAH PETER MENSAH 


EXECUTIVE PRODUCED BY ROB TAPERT (THE GRUDGE), SAM RAIMI (SPIDER-MAN ) 
JOSHUA DONEN (THE QUICK AND THE DEAD) AND STEVEN S. DEKNIGHT (BUFFY THE VAMPIRE SLAYER) 


PREMIERES JAN 22 FRIDAYS 10pm 


$25 cash back offer when you order Starz. Call 1-800-OnStarz or go to starz.com/spartacus 
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SCOTT DROWN 


population—they can’t even artic¬ 
ulate their own preferences. Often, 
they’ll tell a human researcher 
one thing while the fMRI reveals 
they’re feeling the opposite. 

Neurocinema helpfully speeds 
up a process Hollywood began 
years ago, namely the elimina¬ 
tion of all subjectivity in favor 
of sheer push-button sensa¬ 
tion. By quantifying which set 
pieces, character moments, and 
other modular film packets really 
lather up my gray matter, the 
adfotainment-industrial com¬ 
plex can quickly and efficiently 
deliver what I actually want. 
Movies won’t be “made,” they’ll 
be generated. Michael Bay, with 
access to my innermost circuitry, 
can really get in there and noogie 
the oP pleasure center. And here’s 
the best part: Once the biz knows 
what I want, it can give me more 
of the same. I’ll soon be reporting 
levels of consumer satisfaction 
previously known only to drug 
abusers. My moviegoing life will, 
literally and figuratively, be all 
about the next hit. 

“But now movies will be more 
formulaic than ever!” purists 
whine. Au contraire, aesthete 
scum. “Formula” is for suckers. 
It implies narrative—peaks and 
valleys. What MindSign seems to 
be offering is a new model—not 
formulaic, but fractal. Forget ups 
and downs, suspense and release. 
What if every moment were a 
spike, every scene “trailer-able”? 
In fact, movies will become essen¬ 
tially a series of trailers, which, 
incidentally, are far better-loved 
than the oft-crummy features they 
encapsulate. Movie houses will 
become crack dens with cup hold¬ 
ers, and I’ll lie there mainlining 
pure viewing pleasure for hours. 
Why not? I can’t decide what I 
want to watch anyway. Luckily, 
Hollywood is there to make those 
tough choices for me. And to show 
me the zombie shark I never even 
knew I was dying to see. 
//////////////////////^^^^ 

email scottiswired@gmaU.com. 


Brain C 


Do I really want Here’s a typical “date night” with me and Hollywood: 
Jerry Bruckheimer j d on ’t know what I want to see. Neither does Holly- 
my amygdalae? wood. But it bangs on my eyeballs and eardrums like 
Yes. Yes I do. Stanley Kowalski anyway. Sometimes I come away from 

the multiplex reasonably satisfied; other times I’m 
bummed beyond measure. It’s like some endless, brutal visit to the optometrist: 
This explosion or that explosion? This superintendent shark or that zombie 
anaconda? It’s all so clumsy, so imprecise. Which is why I’m thrilled to learn that 
Hollywood has found a way to improve its hit rate. Not with better filmmaking 
—God forbid, we don’t want artistry gumming up our popcorn flicks—but with 


science. Get ready for the opti¬ 
mized moviegoing experience, 
where every instant is calculated 
to tickle your neural G-spot—all 
thanks to functional magnetic res¬ 
onance imaging, soon to be every 
director’s new best friend. 

That’s the dream of MindSign 
Neuromarketing, a fledgling San 
Diego firm with an ambitious, 
slightly Orwellian charter: to usher 
in the age of “neurocinema,” the 
real-time monitoring of the brain’s 
reaction to movies, using ever- 
improving fMRI technology. The 
company uses the scanning tech¬ 
nique to track blood flow to specific 
areas (especially the amygdalae, 


those darling little almonds of pri¬ 
mal emotion) while a test subject 
watches a movie. Right now, the 
metrics are pretty crude, but in 
theory, studios could use fMRI to 
fine-tune a movie’s thrills, chills, 
and spills with clickwheel ease, 
keeping your brain perpetually at 
the redline. MindSign cofounder 
Philip Carlsen said in an NPR inter¬ 
view that he foresees a future 
where directors send their dai¬ 
lies (raw footage fresh from the 
set) to the MRI lab for optimiza¬ 
tion. “You can actually make your 
movie more activating,” he said, 
“based on subjects’ brains.” 

MindSign has already helped 


advertisers dial in their commer¬ 
cials’ second-by-second noggin 
delight and has even assisted stu¬ 
dios in refining movie trailers and 
TV spots: One of its “videographs,” 
mapped over a trailer for Pirates 
of the Caribbean: At World's End, 
clearly shows viewers’ brains fight¬ 
ing up whenever a monkey appeal's 
onscreen. (Of course, if there’s one 
thing we don’t need a computer 
to tell us, it’s that monkeys are 
funny.) Now the company wants 
to replace that ancient analog heu¬ 
ristic, the dreaded focus group. 
Carlsen claims that focus group 
members not only misrepresent 
the likes and dislikes of the broader 
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King of Cheez 

Lolcats. FAIL Blog. GraphJam. Ben Huh built 
an empire out of irresistible time wasters. 
How a meme maestro turns junk into gold. 


BY BRIAN RAFTERY 


The Web sites in Huh’s stable are 
goofy, kitschy ... and popular. 
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Totally Looks Like 












ust how funny is a beer-drinking horse? Ben Huh is sitting in his downtown Seattle office ask¬ 
ing himself this question. It's an unseasonably warm afternoon in November, and Huh, the 32-year-old 
founder of the humor-blog startup Cheezburger Network, is deciding whether a picture of a boozy equine 
chugging a cold one should run on Daily Squee, a Web site devoted entirely to user-generated snapshots 
of twee creatures. *1 The problem with drunken farm animals, though, is that they're never quite as cute 
as you'd hope. "This is kind of close to animal abuse,'' Huh says, pivoting in his chair in mild disgust. He's 
dressed in dark blue jeans, cream-colored Warhol-replica eyeglasses, and a red T-shirt featuring a freak¬ 
ishly long-torsoed kitty—a nod to lolcats, one of the many Web phenomena Huh has made mainstream. *1 He 
turns to Kiki Kane, who manages new site development at Cheezburger. “A horse drinking beer is not Daily 
Squee,'' Huh determines. He and Kane then half-jokingly brainstorm some possible new sites that might run 
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this somewhat unsavory image: WTFnature 
.com? Naturedoingitsownthing.com? The 
conversation quickly moves on to the recent 
influx of user-generated dog-humping pic¬ 
tures. “People submit 500 pictures of dogs 
humping every day!” Kane says. “There's 
got to be a place for those.” 

“There is,” Huh replies. “But it's not with us.” 
As he later explains: “We've done this enough 
times to know that's just a one-note joke.” 

For almost three years now, this has been 
Huh's life: to pore over millions of JPEGs 
and YouTube clips in search of Internet 
memes—those absurd running gags that 
hatch and proliferate on the Web seemingly 
overnight—and figure out which of these 
quick-hit laughs might yield long-term prof¬ 
its. Since it launched, the Cheezburger Net¬ 
work has successfully aggregated more than 
30 sites. You've likely visited a few of them, 
perhaps at the behest of an easily dis¬ 
tracted coworker or a walrus-loving 
aunt. There's Huh's flagship site, I 
Can Has Cheezburger?, a vast reposi¬ 
tory of lolcat images (for the unini¬ 
tiated, these are cat pictures with 
absurd, syntactically challenged cap¬ 
tions). There's GraphJam, a data-vi- 
sualization blog that renders witty 
pop-culture musings into pie charts, Venn 
diagrams, and illustrated maps. The aptly 
named FAIL Blog—the Cheezburger Net¬ 
work's most popular site, with 1.1 million 
visitors per month in the US—runs a seem¬ 
ingly infinite number of skateboard spills, 
nut-smacks, and hilariously misspelled signs. 

What most people view as a workday 
time-suck, Huh sees as a potential gold 
mine. And so far, he's been right. Back in 
September 2007, when most tech players 
were pouring VC money into the next Face- 
book, Huh hooked up with a group of angel 
investors to buy his first fledgling phenome¬ 
non, the I Can Has Cheezburger? blog. Since 
then, he has built Cheezburger Network into 
the largest aggregator of Web memes, pull¬ 
ing in more than 200 million pageviews a 
month combined. Huh won't divulge finan¬ 
cial specifics, but investor documents show 
the Cheezburger Network approached $4 mil¬ 
lion in revenue last year. The money comes 
from display ads (companies like American 


Express and Burger King sponsor the sites) 
as well as books (the lolcat series has pro¬ 
duced two New York Tunes best-sellers), 
T-shirts, and other merch. “In the past year 
and a half, a meme industry has come into 
place,” says Tim Hwang, organizer of ROFL- 
con, a biannual Web-celebrity gathering. 
“There are people who are interested in 
commercializing memes. Ben's accelerat¬ 
ing that development. Suddenly, every¬ 
body's like, ‘Wow, you can actually pursue 
this for a living.' ” 

Of course, Huh can't take all of the credit 
for Cheezburger's success. In fact, he owes 
quite a bit to the millions of anonymous Web 
dwellers whose work he corrals, curates, and 
posts. The majority of Cheezburger’s sites 
are, after all, extensions of ideas born on 
ungoverned image-board sites like 4chan or 
Something Awful—inside jokes that bubble 


joke evolves into a meme in the first place. 
Huh has actually been accused of being a 
bit of a schoolyard mooch—sponging up 
clever ideas that don't belong to him (or 
anyone, really) and dispatching them to 
mainstream (read: lame) audiences for his 
own personal gain. 

Huh doesn't take credit for inventing 
lolcats or any of the other trends he has 
adopted and adapted. Nonetheless, he has 
numerous online critics who have expressed 
their displeasure by subjecting Huh and his 
wife to flame wars, denial-of-service attacks, 
and death threats. 

Most of this has been organized, not sur¬ 
prisingly, by various so-called /b/tards on 
4chan's /b/ board, a sort of online Mos Eisley 
where members of the Anonymous griefer 
movement have previously planned raids 
against other ideological foes, like Scientol¬ 


HUH HAS BEEN ACCUSED OF 
BEING A MOOCH-SPONGING UPCLEVER 
IDEAS THAT DON’T BELONG TO HIM. 


up, JPEG by JPEG, into the mainstream. Lol¬ 
cats, for example, are an offshoot of Catur- 
day, a 4chan chestnut that dates back to 
at least 2005. FAIL is a long-running Web 
gag traceable to Blazing Star, a 1998 Japa¬ 
nese videogame that taunts players with 
onscreen messages like “You fail it!” Other 
sites, like GraphJam or the subversive moti¬ 
vational posters of Very Demotivational, 
were rough concepts until Huh figured out 
how to develop and package them. 

Huh's setup encourages users to submit 
their own lolcats or FAIL entries, ensur¬ 
ing a continuous supply of content. “I used 
to want to create memes more,” he says. 
“But what's more satisfying: playing on 
the playground or building a playground 
for a bunch of people to enjoy? I'm much 
more the person who'd rather build it. That 
brings me satisfaction.” 

The playground metaphor is apt: The 
Internet is supposed to be a great place for 
sharing and disseminating, which is how a 


ogy and YouTube. To many of them, Huh is a 
poseur who is exploiting and overexposing 
their underground culture. “When some¬ 
one throws their name on something that's 
been around for a while and that's not really 
theirs, it pisses off the people who liked 
it when it was a more pure thing,” says a 
longtime 4chan participant who goes by 
the name Sethdood. “Anonymous doesn't 
want to be associated with anything that 
cleans itself up for kids or that's goofy and 
nice. They'll disown it as soon as it doesn't 
become theirs anymore.” Another veteran 
4channer, who goes by the handle Kakama, 
compares Huh's company to a teenybopper 
mall franchise: “Huh's enterprise is the Hot 
Topic of the Internet. Every time we walk 
around and hear some random guy going 
‘LOL! I can has cheezburger!' it's disgust¬ 
ing. It's like a little bit of our culture has 
been taken out and defiled.” 

Huh refuses to let the haters get to him. 
“This is all part of the game,” he says. “And 


18.02 







if I were scared, what am I going to do? I 
mean, it's the Internet. If somebody wants 
to come find me, somebody will.” 


the cheezburger network headquar¬ 
ters is located on the second floor of a five- 
story office building. This afternoon the 
crew of 10 Cheezburger moderators—all 
in their early to mid-twenties—are clustered 
in one corner, headphones slung around their 
necks. The moderators spend hours drilling 
into the inner core of YouTube and wading 
through the thousands of user-uploaded 
photos and videos on Cheezburger's various 
sites in search of one amazing thing to snap 
up. Every few minutes, someone cues up a 
warbled home-video musical performance or 
old videogame theme song. Huh also has 10 
writers scattered around the country, some 
of whom are plucked directly from the meme 
world (Brad O'Farrell, originator of the “Key¬ 
board Cat” meme, oversees Daily Squee). 

“What are the rules for butts on This Is 
Photobomb?” asks a tall, bespectacled mod¬ 
erator named Steve Ibsen, referring to a site 
that collects crude and candid party pictures. 

“If there's a crack,” Kane replies, “you gotta 
cover it up.” 

Huh is sitting just outside the windowless 
former server closet he now calls his office. 
It's not the most august perch for a CEO, but 
years ago Huh learned the pitfalls of execu¬ 
tive excess. In January 2000, after graduat¬ 
ing from Northwestern University with a 
journalism degree, he founded his own ana¬ 
lytics startup. When the Nasdaq crashed that 
spring, Huh was forced to close up shop. “It 
was an abysmal failure,” he says. “I hired too 
many people. I didn't raise enough money. 
We didn't actually have a product.” 

Huh spent the next several years moving 
around the tech industry, from an Internet- 
radio startup to a software-installation firm. 
In early 2007, he and his wife stalled a modest 
pet-news blog called Itchmo. The site became 
a must-read for animal lovers, including Eric 
Nakagawa, one of the original cofounders of 
I Can Has Cheezburger? 

Nakagawa and his partner, Kari Une- 
basami, had launched Cheezburger in 


2007 after spotting a Something Awful 
image of a wide-eyed, overly excited kitty 
accompanied by the caption “i can has 
cheezburger?” They began collect¬ 
ing other lolcat pictures from sites like 
4chan and Something Awful and installed 
their own lolcat builder for visitors to slap 
cat patois captions on their own photos. 

When Nakagawa linked to an Itchmo post 
in May, Huh's site was so flooded with traf¬ 
fic that it crashed. After corresponding with 
Nakagawa and Unebasami, Hull learned that 
Cheezburger's traffic was exploding—and 
the owners were overwhelmed. “At that 
point, I was putting in 20 hours a day and 
not getting a lot of sleep,” Nakagawa says. 
“We were getting a few thousand pictures 
a day. We were a little burned out.” 

Sensing that lolcats had crossed from 
radar-blip Web fad to full-on phenomenon, 
Huh decided to seize the opportunity. In 
August he made Nakagawa an offer over IM 
to buy I Can Has Cheezburger? (and its sis¬ 
ter site called I Has a Hotdog!). He put down 
$10,000 of his own money, got some inves¬ 
tors, and the deal was finalized a month later. 
The Cheezburger Network was born. Neither 
Nakagawa nor Huh would disclose the finan¬ 
cial details, but published reports put the 
purchase price as high as $2 million. 

By February 2008, the Cheezburger Net¬ 
work had launched GraphJam and Pundit 
Kitchen, where users could insert droll com¬ 
mentary onto snapshots of candidates Sarah 
Palin and Barack Obama. Meanwhile, Huh 
scoured the Internet for more material he 
could transform into memes. “I thought, 
‘Dude, there's so much more of this stuff- 
why aren't we doing it?' ” he says. 

As Cheezburger expanded, Huh refined the 
company's modus operandi: Rip off a con¬ 
cept from the Web and seed a site devoted to 
the idea with material that's already floating 
around. Next, if needed, sharpen the content 
with snark produced by a stable of modera¬ 
tors and writers. Then turn it over to users to 
riff on the meme. Huh has attempted about 
40 sites so far, not all of them successful: The 
Twitter-wiki parody 140pedia, for example, 
flopped. Hull says he'll give a floundering site 
a month or two before shutting it down and 
repurposing the content. 


Right now, the Cheezburger Network pretty 
much pwns the meme-aggregation market¬ 
place, but it's a wobbly dominion. Theoreti¬ 
cally, anyone can set up a Tumblr account 
and, with an hour or so of Web surfing, create 
a clearinghouse for Hitler Downfall parodies. 
Memes can now spread more rapidly (and 
therefore risk flaming out just as quickly) 
thanks to real-time tracking sites like the Daily 
Meme and Know Your Meme. Which means 
that for Huh, the real challenge is not in figur¬ 
ing out what's funny but sussing out the exact 
moment something will jump from image- 
board fringe to moms-forwarding-it ubiquity. 

The tactics that Huh uses to beat out the 
other meme-jockeying Web sites can be a little 
obnoxious. Consider the case of English 
.com. Last year, Hull tried to acquire the long- 
running botched-translation site, but when 
he and the owner couldn't agree to terms, Huh 
simply set up his own site, English Funny. 
“We'll launch a Web site and people will be 
like, Tou're copying these guys!' ” Huh says. 
“But they're copying these guys, and the guys 
before that were copying these guys. Every¬ 
thing we do is some variation on the past.” 

Huh has a point. The Cheezburger sites 
are recycling decades-old comedic con¬ 
structs. The celebrity-doppelganger site 
Totally Looks Like is a riff on Spy maga¬ 
zine's Separated at Birth? franchise. FAIL 
Blog, meanwhile, has co-opted America's 
Funniest Home Videos and National Lam¬ 
poon's True Facts section. 

Huh has about 150 other ideas in devel¬ 
opment and about 1,000 registered domain 
names. He has also been talking with Holly- 
wood producers about expanding his 
Cheezburger brands into television series. 
Nowadays, people don't forward memes to 
Huh; they pitch them. Usually, he preempts 
them by saying that he's probably already 
heard it before—and that he's already work¬ 
ing on it himself. “If you see a similar site 
in the future, it doesn't mean we took your 
idea,” he says. “And if you're OK with that, 
then you can tell me.” Just don't try boinking- 
pooches.com. That's a guaranteed FAIL. EQ 
//////////////////^^^^ 

Contributing editor brian raftery (brian 
raftery@gmail.com) wrote about B-movie 
production house Asylum in issue 18.01. 
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In an age of open source, 
custom-fabricated, DIY product design, 

all you need to conquer the world- 
and to prof it—is a brilliant idea. 


Welcome to the next Industrial Revolution. 
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The door of a dry-cleaner-size 
storefront in an industrial park in 


, an hour south 
not look like a portal to 
of American manufacturing, 
This is the headquarters of Local 
the first open source car company 
reach production. Step inside and the 
office reveals itself as a mind-blowing exam¬ 
ple of the power of micro-factories. 

In June, Local Motors will officially release 
the Rally Fighter, a $50,000 off-road (but 
street-legal) racer. The design was crowd- 
sourced, as was the selection of mostly off- 
the-shelf components, and the final assembly 
will be done by the customers themselves in 
local assembly centers as part of a “build expe¬ 
rience.” Several more designs are in the pipe¬ 
line, and the company says it can take a new 
vehicle from sketch to market in 18 months, 
about the time it takes Detroit to change 
the specs on some door trim. Each design is 
released imder a share-friendly Creative Com¬ 
mons license, and customers are encouraged 
to enhance the designs and produce then* own 
components that they can sell to their peers. 

The Rally Fighter was prototyped in the 
workshop at the back of the Wareham office, 
but manufacturing muscle also came from 


Factory Five Racing, a kit-car company and 
Local Motors investor located just down 
the road. Of course, the kit-car business 
has been around for decades, standing as 
a proof of concept for how small manufac¬ 
turing can work in the car industry. Kit cars 
combine hand-welded steel tube chassis and 
fiberglass bodies with stock engines and 
accessories. Amateurs assemble the cars 
at their homes, which exempts the vehicles 
from many regulatory restrictions (similar 
to home-built experimental aircraft). Fac¬ 
tory Five has sold about 8,000 kits to date. 

One problem with the kit-car business, 
though, is that the vehicles are typically 
modeled after famous racing and sports 
cars, making lawsuits and license fees a con¬ 
stant burden. This makes it hard to profit 
and limits the industry's growth, even in 
the face of the DIY boom. 

Jay Rogers, CEO of Local Motors, saw a way 
around this. His company opted for totally 
original designs: They don't evoke classic cars 
but rather reimagine what a car can be. The 
Rally Fighter's body was designed by Local 
Motors' community of volunteers and puts 
the lie to the notion that you can't create any¬ 



thing good by committee (so long as the com¬ 
munity is well managed, well led, and well 
equipped with tools like 3-D design software 
and photorealistic rendering technology). 
The result is a car that puts Detroit to shame. 

It is, first of all, incredibly cool-looking—a 
cross between a Baja racer and a P-51 Mus¬ 
tang fighter plane. Given its community prov¬ 
enance, one might have expected something 

































more like a platypus. But this process was 
no politburo. Instead, it was a competition. 
The winner was Sangho Kim, a 30-year-old 
graphic artist and student at the Art Center 
College of Design in Pasadena, California. 
When Local Motors asked its community 
to submit ideas for next-gen vehicles, Kim's 
sketches and renderings captivated the 
crowd. There wasn't supposed to be a prize, 


Local Motors CEO Jay Rogers combined the 
power of crowdsourced design and profes¬ 
sional experience to develop the Rally Fighter. 


but the company gave Kim $10,000 anyway. 
As the community coalesced around his Rally 
Fighter, members competed to develop sec¬ 
ondary parts, from the side vents to the light 
bar. Some were designers, some engineers, 
and others just car hobbyists. But what they 
had in common was a refusal to design just 


another car, compromised by mass-market 
needs and convention. They wanted to make 
something original—a fantasy car come to life. 

While the community crafted the exte¬ 
rior, Local Motors designed or selected the 
chassis, engine, and transmission thanks to 
relationships with companies like Penske 
Automotive Group, which helped the firm 
source everything from dashboard dials to 
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the new BMW clean diesel engine the Rally 
Fighter will use. This combination—have the 
pros handle the elements that are critical to 
performance, safety, and manufacturabil¬ 
ity while the community designs the parts 
that give the car its shape and style—allows 
crowdsourcing to work even for a product 
whose use has life-and-death implications. 

Local Motors plans to release between 500 
and 2,000 units of each model. It's a niche 
vehicle; it won’t compete with the major 
automakers but rather fill in the gaps in the 
marketplace for unique designs. Rogers 
uses the analogy of a jar of marbles, each 
of which represents a vehicle from a major 
automaker. In between the marbles is empty 
space, space that can be filled with grains of 
sand—and those grains are Local Motors cars. 

Local Motors has just 10 full-time employ¬ 
ees (that number will grow to more than 
50 as it opens build centers, the first of 
which will be in Phoenix), holds almost no 
inventory, and purchases components and 
prepares kits only after buyers have made 


Mark Hatch (standing, center) and Jim Newton 
(far left, glasses) of TechShop, where members 
pay for access to sophisticated prototyping tools. 


a down payment and reserved a build date. 

Rogers was practically destined for his job. 
His grandfather Ralph Rogers bought the 
Indian Motorcycle Company in 1945. When 
the light Triumph motorcycles began enter¬ 
ing the US after World War n, the senior Rog¬ 
ers recognized that his market-leading Chief, 
a big road workhorse, was uncompetitive. 
The solution was to make a new light engine 
so Indian could produce its own cheap, nim¬ 
ble bikes. He went bust trying to develop the 
motor. It was just too hard to change direc¬ 
tion—and eventually he lost the business. 

Today, Rogers’ grandson intends to do 
something even more radical—create a whole 
new way of making cars—on a shoestring 
budget. His company has raised roughly 
$7 million, and he thinks that’s enough to 
take it to profitability. The difference between 
now and then? “They didn’t have resources 
back then to enter the market, because the 
manufacturing process was so tightly held,” 


he says. What’s changed is that the supply 
chain is opening to the little guys. 

The 36-year-old Rogers favors military- 
style flight suits, an echo of his time as a 
captain in the Marines, including action in 
Iraq, and he boasts both a Harvard MBA and 
a stint as an entrepreneur in China. 

While at Harvard, Rogers saw a presenta¬ 
tion on Threadless, the open-design T-shirt 
company, which showed him the power 
of crowdsourcing. Cars are more compli¬ 
cated than T-shirts, but in both cases there 
are far more people who can design them 
than are currently paid to do so—Rogers 
estimates that less than 30 percent of car 
design students get jobs at auto companies 
upon graduation. The rest become frus¬ 
trated car designers, exactly the pool of tal¬ 
ent that might respond to a well-organized 
vehicle design competition and commu¬ 
nity. Today, the Local Motors Web site has 
around 5,000 members. That’s a 500-to-l 
ratio of volunteer contributors to employ¬ 
ees. This is how industries are reinvented. 
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How to Build 
Your Dream 



HERE'S THE HISTORY OF TWO DECADES 

in one sentence: If the past 10 years have been 
about discovering post-institutional social 
models on the Web, then the next 10 years 
will be about applying them to the real world. 

This story is about the next 10 years. 

Transformative change happens when 
industries democratize, when they're ripped 
from the sole domain of companies, govern¬ 
ments, and other institutions and handed 
over to regular folks. The Internet democ¬ 
ratized publishing, broadcasting, and com¬ 
munications, and the consequence was a 
massive increase in the range of both par¬ 
ticipation and participants in everything 
digital—the long tail of bits. 

Now the same is happening to manufac¬ 
turing—the long tail of things. 

The tools of factory production, from elec¬ 
tronics assembly to 3-D printing, are now 
available to individuals, in batches as small 
as a single unit. Anybody with an idea and 
a little expertise can set assembly lines in 
China into motion with nothing more than 
some keystrokes on their laptop. A few days 
later, a prototype will be at their door, and 
once it all checks out, they can push a few 
more buttons and be in full production, mak¬ 
ing hundreds, thousands, or more. They can 
become a virtual micro-factory, able to design 
and sell goods without any infrastructure or 
even inventory; products can be assembled 
and drop-shipped by contractors who serve 
hundreds of such customers simultaneously. 



In the age of democra¬ 
tized industry, every 
garage is a potential 
micro-factory, every 
citizen a potential micro¬ 
entrepreneur. Here's 
how to transform a great 
idea into a great product. 


1) INVENT Stop whining about 
the dearth of cool products in the 
world—dream up your own. Pro tip: 
Check the US Patent and Trade¬ 
mark Office Web site to ensure no 
one else had the idea first. 

2] DESIGN Use free tools like 
Blender or Google's SketchUp to 
create a 3-D digital model of your 
invention. Or download someone 
else's design and incorporate your 
groundbreaking tweaks. 


3) PROTOTYPE Youdon't 
need to be Geppetto to crank out a 
prototype; desktop 3-D printers like 
MakerBot are available for under 
$1,000. Just upload a file and watch 
the machine render your vision in 
layered ABS plastic. 


4] MANUFACTURE The garage 
is fine for limited production, but 
if you want to go big, go global— 
outsource. Factories in China are 
standing by; sites like Alibaba.com 
can help you find the right partner. 


5 SELL Market your product 
directly to customers via an online 
store like SparkFun—or set up your 
own ecommerce outfit through a 
company like Yahoo or Web Studio. 
Then haul your golden goose to 
Maker Faire and become the poster 
child for the DIY industrial revolution. 
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Today, micro-factories make everything 
from cars to bike components to bespoke 
furniture in any design you can imagine. The 
collective potential of a million garage tin- 
kerers is about to be unleashed on the global 
markets, as ideas go straight into production, 
no financing or tooling required. “Three guys 
with laptops” used to describe a Web startup. 
Now it describes a hardware company, too. 

“Hardware is becoming much more like 
software,” as MIT professor Eric von Hip- 
pel puts it. That's not just because there's 
so much software in hardware these days, 
with products becoming little more than 
intellectual property wrapped in commodity 
materials, whether it's the code that drives 
the off-the-shelf chips in gadgets or the 3-D 
design files that drive manufacturing. It's 
also because of the availability of common 
platforms, easy-to-use tools, Web-based 
collaboration, and Internet distribution. 

We've seen this picture before: It's what 
happens just before monolithic industries 
fragment in the face of countless small 
entrants, from the music industry to news¬ 
papers. Lower the barriers to entry and 
the crowd pours in. 

The academic way to put this is that global 
supply chains have become scale-free, able 
to serve the small as well as the large, the 
garage inventor and Sony. This change is 
driven by two forces. First, the explosion in 
cheap and powerful prototyping tools, which 
have become easier to use by non-engineers. 
And second, the economic crisis has triggered 
an extraordinary shift in the business prac¬ 
tices of (mostly) Chinese factories, which 
have become increasingly flexible, Web¬ 
centric, and open to custom work (where the 
volumes are lower but the margins higher). 

The result has allowed online innovation 
to extend to the real world. As Cory Doc- 
torow puts it in his new book, Makers, “The 
days of companies with names like 'General 
Electric' and 'General Mills' and 'General 
Motors' are over. The money on the table 
is like krill: a billion little entrepreneurial 
opportunities that can be discovered and 
exploited by smart, creative people.” 

A garage renaissance is spilling over into 
such phenomena as the booming Maker 
Faires and local “hackerspaces.” Peer pro¬ 
duction, open source, crowdsourcing, user¬ 
generated content—all these digital trends 
have begun to play out in the world of atoms, 
too. The Web was just the proof of concept. 
Now the revolution hits the real world. 

In short, atoms are the new bits. 


□ □ □ 



IT ALL STARTS WITH THE TOOLS. IN A 

converted brewery in Brooklyn, Bre Pettis 
and his team of hardware engineers are mak¬ 
ing the first sub-$l,000 3-D printer, the open 
source MakerBot. Rather than squirting out 
ink, this printer builds up objects by squeez¬ 
ing out a 0.33-mm-thick thread of molten 
ABS plastic. Five years ago, you couldn't get 
anything like this for less than $125,000. 

During a visit in late November, 100 boxes 
containing the ninth batch of MakerBots are 
lined up and ready to go out the door (as a 


router. (CNC is short for computer numer¬ 
ical control, which simply means that the 
machines are driven by software.) And yet 
another can print with icing, for desserts. 

Out of the box, the MakerBot produces 
plastic parts from digital files. Want a certain 
gear right now? Download a design and print 
it out yourself. Want to modify an object 
you already have? Scan it (a researcher at 
the University of Cambridge has developed 
a technology that will allow you to create 
a 3-D file by rotating the object in front of 
your webcam), tweak the bits you want to 
change with the free SketchUp software 
from Google, and load it into the ReplicatorG 
app. Within minutes, you have a whole new 
physical object: a rip, mix, and burn of atoms. 

Other tools offer additional tricks. The 
$18,000 ShopBot PRSalpha can work door¬ 
sized pieces of wood. Or buy a smaller kit 
for $1,500 at buildyourcnc.com. If metal 
is your material, try a CNC mill for around 
$2,000. Or, if you're more into electron¬ 
ics, use the free CadSoft Eagle software to 
create your own circuit boards, then upload 
the file to have it fabbed in a few days at 
places like Advanced Circuits. 

So, too, for CNC laser cutters, plasma cut¬ 
ters, water-jet cutters, and lathes. You can 
make anything from fine jewelry to car chas¬ 
sis this way, and tens of thousands of peo¬ 
ple are doing just that. We've already seen 
this DIY creation movement boom around 
such simple platforms as T-shirts and cof¬ 
fee mugs, then expand into handcrafting at 
Etsy (which did about $200 million in sales 
last year). Now it's moving to more complex 
platforms—like 3-D models and plastic fab¬ 
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customer, I'm thrilled to know that one of 
them is coming to me). Nearly 500 of these 
3-D printers have been sold, and with every 
one, the community comes up with new uses 
and new tools to make them even better. For 
example, a prototype head delivers a reso¬ 
lution of 0.2 mm. Another head can hold a 
rotating cutter, turning the printer into a CNC 


rication—and open source electronics hard¬ 
ware like the pioneering Arduino project. 

With the tools in place, the second part 
of this new industrial age is how manu¬ 
facturing has been opened up to individu¬ 
als, letting them scale prototypes into full 
production runs. Over the past few years, 
Chinese manufacturers have evolved to 
























Micro-entrepreneur Will Chapman built a busi¬ 
ness called BrickArms, which designs and sells 
tiny Lego-compatible AK-47s and frag grenades. 
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handle small orders more efficiently. This 
means that one-person enterprises can get 
things made in a factory the way only big 
companies could before. 

Two trends are driving this. First, there's 
the maturation and increasing Web-centrism 
of business practices in China. Now that the 
Web generation is entering management, 


Chinese factories increasingly take orders 
online, communicate with customers by 
email, and accept payment by credit card or 
PayPal, a consumer-friendly alternative to 
traditional bank transfers, letters of credit, 
and purchase orders. Plus, the current eco¬ 
nomic crisis has driven companies to seek 
higher-margin custom orders to mitigate 



the deflationary spiral of commodity goods. 

For a lens into the new world of open- 
access factories in China, check out Alibaba 
.com, the largest aggregator of the coun¬ 
try's manufacturers, products, and capa¬ 
bilities. Just search on the site (in English), 
find some companies producing more or less 
what you're looking to make, and then use 
instant messaging to ask them if they can 
manufacture what you want. Alibaba's IM 
can translate between Chinese and English 
in real time, so each person can commu¬ 
nicate using their native language. Typi¬ 
cally, responses come in minutes: We can't 
make that; we can make that and here's 
how to order it; we already make some¬ 
thing quite like that and here's what it costs. 

Alibaba's chair, Jack Ma, calls this “C to B" 
—consumer to business. It's a new ave¬ 
nue of trade and one ideally suited for the 
micro-entrepreneur of the DIY movement. 
"If we can encourage companies to do more 
small, cross-border transactions, the prof¬ 
its can be higher, because they are unique, 
non-commodity goods,'' Ma says. Since its 
founding in 1999, Alibaba has become a 
$12 billion company with 45 million regis¬ 
tered users worldwide. Its $1.7 billion ini¬ 
tial public offering on the Hong Kong Stock 
Exchange in 2007 was the biggest tech debut 
since Google. Over the past three years, 
Ma says, more than 1.1 million jobs have 
been created in China by companies doing 
ecommerce across Alibaba's platforms. 

This trend is playing out in many coun¬ 
tries, but it's happening fastest in China. 
One reason is the same cultural dynamism 
that led to the rise of shanzhai industries. 
The term shanzhai, which derives from the 
Chinese word for bandit, usually refers to 
the thriving business of making knockoffs of 
electronic products, or as Shanzai.com more 
generously puts it, "a vendor, who operates a 
business without observing the traditional 
rules or practices often resulting in inno¬ 
vative and unusual products or business 
models." But those same vendors are increas¬ 
ingly driving the manufacturing side of the 
maker revolution by being fast and flexible 
enough to work with micro-entrepreneurs. 
The rise of shanzhai business practices "sug¬ 
gests a new approach to economic recovery 
as well, one based on small companies well 
networked with each other," observes Tom 
Igoe, a core developer of the open source 
Arduino computing platform. "What hap¬ 
pens when that approach hits the manu¬ 
facturing world? We're about to find out." 
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NOT LONG AGO, ALL THIS WAS IMPOSSIBLE. 

To see how it used to be back in the 20th 
century, watch the movie Flash of Genius. 
The film, which is based on a true story, 


starts in the mid-1960s and tells the sad 
tale of the invention of the intermittent 
windshield wiper. A lone inventor—col¬ 
lege professor Bob Kearns—tinkers in his 
basement until he finally creates a working 
prototype. Rather than sell the technology 
to a big car company, Kearns decides he 
wants to build his own company and make 
the wiper himself. Ford signs on to install 
Kearns' wipers in one of its new models. 
That means he needs to build a factory. 
He leases a huge warehouse and starts 
outfitting it with assembly lines, forklift 
loaders, and other heavy equipment— 
a classic industrial-age scene. 

As Kearns is getting close to firing up 
his facility, Ford abruptly backs out of the 
deal. With no revenue in sight, the factory 
shuts down before producing a single wiper. 

Eighteen months later, Kearns is walk¬ 
ing home in the rain and sees a brand new 
Ford Mustang turn the corner. The wind¬ 
shield wiper sweeps, then pauses, then 
sweeps again. His brilliant idea has been 
stolen. Kearns is ruined and will soon 
go mad, thus the rest of the movie. (The 


real-life Kearns eventually sued Ford and 
Chrysler for patent infringement and, after 
years of litigation, won nearly $30 million.) 

Today, Kearns would do it differently. 
As before, he would have made the first 
prototype in his basement. But rather than 
building a factory, he would have had the 
electronics fabbed by one company and the 
enclosure made by another. He then would 
have paid a wiper manufacturer in China 
to create a custom assembly with these 
components. They would have shipped 
straight to his customers, the car compa¬ 
nies, and the whole process would have hap¬ 
pened in months, not years—too fast for 
big companies to beat him. No factory, no 
lawsuits, no madness. He could have ful¬ 
filled his dream of turning his invention 
into a company without tilting at windmills. 

To see this model emerging in the real 
world, you need only visit TechShop, a 
chain of DIY workspaces that offer access 
to state-of-the-art prototyping tools for 
around $100 a month. 

On a recent afternoon at the facility in 
Menlo Park, California, Michael Pinneo, a 
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They're doing 50-unit runs, which Weiss 
describes as "too small for a factory but 
too big for your garage." The devices carry 
the badge of ABB, a giant engineering firm; 
the utility customers may never know that 
they were made by hand in a hackerspace. 

This is an incubator for the atoms age. 
When TechShop founder Jim Newton went 
looking for an executive to run it, he quickly 
decided on Mark Hatch, a former Kinko's 


executive. The analogy is apt: In the same 
way that Kinko's democratized print¬ 
ing and, in the process, created a national 
chain of service bureaus, TechShop wants 
to democratize manufacturing. It now has 
two additional locations, in Durham, North 
Carolina, and Beaverton, Oregon, and has 
plans for hundreds more. One of the spots 
being considered is San Francisco, within the 
facilities of the much-shrunken San Fran¬ 
cisco Chronicle. The irony is delicious: the 
seeds of tomorrow's industry growing in 
the ashes of yesterday's. 

Over lunch, Hatch reflects on the arc of 
manufacturing history. With the rise of the 
factory in the industrial age, Karl Marx fret¬ 
ted that a tradesman could no longer afford 
the tools to ply his trade. The economies 
of scale of industrial production crowded 
out the individual. Although the benefits 
of such industrialization were lower prices 
and better products, the cost was homo¬ 
geneity. Combined with big-box retailers, 
the marketplace became increasingly dom¬ 
inated by the fruits of mass production: 
goods designed | continued on pageios 


successful former executive in the synthetic- 
diamond business, is machining a vapor- 
deposition chamber for his newest approach 
to creating colorless diamonds. Over in the 
corner stands the base of a rocket lander 
being developed by a team that's competing 
in the Google Lunar X Prize. At another table, 
Stephan Weiss, vice president of Interoptix, 
and one of his colleagues are assembling cir¬ 
cuit boards used to manage electricity grids. 


As Chinese factories 
have evolved to handle 
small orders more 
efficiently, full-scale 
manufacturing has 
opened up to all of us. 




A very large network of advisors. 

Business owners have always trusted one group for advice more than any other: fellow owners. 

Now there’s a community where they can connect, swap ideas and help make their businesses better. 
Come join the conversation, ask some questions and give some answers at openforum.com. 
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car and set out for the 


The facility was only a half hour from their hotel in Nanning, 
but the drive felt much longer to Deng Fei and Zhou Juan. In the 
backseat, their son, Deng Senshan, said almost nothing the entire 
way. He wore a sickish look as he gazed at the whizzing tableau 
of warehouses, unfinished buildings, and open fields of southern 
China's Guangxi province. He didn't want to go to the camp—who 
would?—but his parents felt they had no choice. 

The Qihang camp promised to cure children of so-called Internet 
addiction, an ailment that has 
grown into one of China's most 
feared public health hazards. 

The camp's brochure claimed 
that an estimated 80 percent of 
Chinese youth suffered from it. 

Fifteen-year-old Deng Senshan 
seemed to be among them. He 
was once a top student, but his 

grades had plummeted over the past couple of years, and he had 
stopped exercising almost completely. He spent most of his time 
playing games like World ofWarcraft at Internet cafes or on his desk¬ 
top computer. The Chinese news media was filled with terrifying 
stories of WOW -crazed kids dropping dead or killing their parents, 
and Deng Fei and Zhou Juan worried that they might lose their only 
son to a technological demon they barely understood. So they were 
lured in by the camp's pledge to end his “bad behavior." 

Yet when the place finally came into view, it wasn't the tradi¬ 


tional school-like setting Deng Fei had imagined. Instead, it looked 
more like a poorly tended jailhouse—decrepit three-story concrete 
building, barred windows, overgrown bushes. In the distance, 
through a field of high razor-edged grass, a factory smokestack 
spewed a black cloud. On a double basketball court, a gang of 
camouflage-clad teenagers were in the middle of a sweaty train¬ 
ing session in the subtropical heat. Counselors, dressed in black 
shirts with military-police patches on their chests, stood watch. 


In China’s rigid, hypercompetitive 
society, the Internet represents 
more than a disciplinary distraction— 
it’s seen as an existential threat. 


The family got out of the car. It was about 1 o'clock. “I don't want 
to stay here," Deng Senshan pleaded. Deng Fei suppressed a tinge 
of uncertainty as he looked at his son. “This will be good for you," 
he promised. “You'll be out in a month, fit and strong." His mother 
joked that he'd get a bit of a suntan. But she, too, was trying to stifle 
anxieties. At one point, she pulled a counselor aside to ask why the 
camp was so remote and why children were forced to exercise in 
such heat. “At home, kids are much too comfortable," he responded, 
and told her that hardship was part of the cure. “You don't beat the 
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kids, do you?" she asked. The man waved away the question, assur¬ 
ing her, “We use only psychological treatment here." 

They didn't get to say good-bye. This is what Deng Fei and Zhou 
Juan would remember afterward, the absence of closure. Deng Sen- 
shan's parents handed over 7,000 yuan (about $1,000) for one month 
of treatment, then watched as their son was taken to a room just 
off the basketball court. Camp officials advised them to go. It was 
better for his recovery, they said. As she left, however, Zhou Juan 
couldn't resist taking one last look at her son. Through a crack in 
the door, she saw him slumped in a chair, head bowed. “He looked 
so sad," she recalls. “If he had looked up then and said, 'Get me out 
of here,' I would have taken him home." He didn't look up. 

The Internet is, famously, a nonstop disruption machine- 
overturning every business model, cultural institution, and soci¬ 
etal norm it touches. But even by these anarchic standards, its 
destabilizing impact on Chinese society has been immense. The 
number of Internet users in the country has skyrocketed in the 
past 12 years from 620,000 to 338 million, making it the world's 
largest and fastest-growing online population. And while China 
has embraced its newfound digital prowess—the national tele¬ 
com company adds more than 700,000 broadband customers 
each month—the authoritarian government has also attempted to 
control it. It has fortified its “great firewall," selectively blocking 
access to Google, YouTube, and Twitter. It has deployed a special 
Web police force, tens of thousands strong, to investigate and shut 


down online political dissent. It 
has hired a regiment of “secret 
Web commentators," who post 
comments in praise of the state. 
And in July, it began developing 
the Green Dam Youth Escort, 
censoring software that can be preinstalled in new PCs. 

But as China has become wealthier and its young people more com¬ 
fortable with the tools of the digital age, the Internet has emerged 
as an uncontrollable force. Signs of its impact are ubiquitous: in 
hangar-sized, 24-hour Internet clubs, where hundreds of adoles¬ 
cents spend hours wired to headsets in front of massive, glowing 
monitors; on qq.com, the labyrinthine social networking and instant 
messaging platform popular in China that has more than 480 million 
active IM accounts alone; and in the proliferation of stealth software 
that helps users sneak around state firewalls. Parents have always 
worried about the pernicious impact of youth culture, whether 
from comic books, rock and roll, or videogames. But in China's rigid, 
hypercompetitive society, the Internet explosion represents more 
than a disciplinary annoyance. It is seen as an existential threat. 
And that helps explain why treating kids with supposed Internet 
addiction has become a national obsession. 

The horror stories, which began appearing in the state-run news¬ 
papers as far back as 2002, fueled the panic: A fire in an unlicensed 
Internet cafe killed 25 people engaged in all-night gaming sessions; 
a Chengdu gaming addict died after playing Legend of Mir 2 for 
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20 straight hours in a Net club; two kids from Chongqing, 
exhausted after two days of online gaming, passed out on 
railroad tracks and were killed by a train; a Qingyuan boy 
butchered his father after a disagreement about his Internet 
use; a 13-year-old from Tianjin finished a 36-hour session 
of World of Warcra ft and leaped off the roof of his 24-story 
building, hoping to “join the heroes of the game,” as one 
newspaper summary of his suicide note put it. 

The Chinese government reacted quickly and forcefully. 

Teens were officially banned from Web cafes, an edict that 
police enforced through periodic raids. The government 
stopped issuing licenses for new cafes and shut down thou¬ 
sands of illegal establishments—16,000 in 2004. Three years 
ago, it began requiring gaming companies to develop anti¬ 
addiction safeguards that would limit play after three hours. 

And a year ago, government officials began to talk about 
formally defining Internet addiction as a clinical disorder. 

But the most visible initiative by far was the boot camp. 

Beijing's Military General Hospital created the coun¬ 
try's first center in 2004. It was the brainchild of Tao Ran, 
a military researcher and colonel in the People's Libera¬ 
tion Army. A compact man with an animated face who had 
become well-known for treating drug addicts, Tao opened 
his camp at the edge of the city in a fortified military com¬ 
pound. The facility—which employed a fusion of therapy, 
physical training, and medication—has treated more than 
5,000 people to date, most of them teens. 

Tao's camp proved hugely successful and won interna¬ 
tional acclaim. (In 2007, The New York Times described it 
as “the front line of China's battle.”) Before long, similar 
deprogramming centers began popping up throughout 
Asia—in South Korea, Thailand, and Vietnam. 

Even health experts in the US began worrying about 
Internet addiction. In 2006, a Stanford University study 
found that one in eight American adults showed signs of 
Web addiction. In 2008, Jerald J. Block, an Oregon psycho¬ 
therapist, argued in The American Journal of Psychiatry 
that Internet addiction should be included in the next Diag¬ 
nostic and Statistical Manual of Mental Disorders, the bible 
of the mental health industry. “Despite the cultural differ¬ 
ences,” he wrote, “our case descriptions are remarkably 
similar to those of our Asian colleagues, and we appear to 
be dealing with the same issue.” In July, a counselor in Fall City, 
Washington, named Hilarie Cash opened restart, the first Inter¬ 
net treatment center in the US. “China is in an enviable position 
because they're taking action,” she says. “We're not.” 


Counterclockwise, from top: 
the now-shuttered Qihang 
Internet-addiction camp; two 
campers plead for help by 
waving signs—reading sos 
and been beaten— out the 
window of their dorm; Deng 
Senshan, on vacation with 
his family the day before he 
was dropped off at the camp. 


Deng Senshan’s family lives in a spacious four-bedroom apartment 
in the center of Ziyuan county, a provincial region with a population 
of about 70,000 not far from the Vietnam border, surrounded by riv¬ 
ers and lush hills of bamboo. He started playing online games when he 
was 11. At first, it was just something to do when he wasn't swimming 
in one of the local watering holes or dreaming about becoming the 
next Yao Ming. He was a quiet kid with spiky black hair, metal-frame 
glasses, and a sparkling academic record that made his parents proud. 

That all ended at age 13, when he plunged into World of Warcra ft 
and other multiplayer online games. Whenever he wasn't in school, he 
played at the desktop computer in his room or at one of the dozen or 


so Web cafes throughout the city. 
Sometimes he skipped meals and 
didn't sleep. He would even dis¬ 
appear without explanation. “I'd 
go out at night looking for him,” 

Deng Fei says. “It took hours to 
find him at one of the cafes.” 

Deng Senshan gained weight, 
and his grades slumped—changes that would worry any parent 
but especially one in China, where academic slippage could mean 

CD 

missing out on a spot at an elite high school. His parents tried to 
get him to refocus, moving his computer into their room, reducing 

z 

his allowance, and buying him a treadmill. Nothing worked. “There 
were arguments,” Zhou Juan says. | 

Deng Senshan's parents wondered whether their son was addicted. 

Maybe it was just a stage, the way some kids become obsessed with 
girls or get caught up in a TV show. Maybe he was just stressed 
about school and using the Internet to blow off steam. Still, they 
didn't want to take a chance. § 
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Then one night Deng Fei saw an advertisement on TV for the 
Qihang boot camp. It showed a family smiling together. The facil¬ 
ity looked legitimate, even hope-inspiring. And it seemed safe; the 

cc 

ad aired on the local government television station, lending it an 
official imprimatur. The next day, Deng Fei mentioned the camp 
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to his son, who didn't like the idea at all. But Deng Fei wouldn't 
let it rest. As school ended and summer began, he called the camp 
and secretly reserved a spot for his son. “They said, 'Come, we can 
take care of him,"' Deng Fei says. 

A couple of weeks later, Deng Fei packed the car and took his 
family to the beach for one last weekend getaway. Sitting on the 
warm sand, he watched his son swim in the South China Sea. When 
Deng Senshan swam out to a woman flailing in the high waves and 
dragged her back to safety, the boy's father filled with pride: his 
son the hero. Zhou Juan took a photo of Deng Senshan in his black 
bathing suit. It showed his hair still wet from the sea, a blue towel 
draped around his body, a stoic expression on his round face- 
unaware that he was about to be dispatched to the nearby camp. 
But that night, at the hotel, they broke the news. “It will help you," 
Deng Fei assured him. 

One of the first signs that things had gotten out of hand in 
China's Internet-addiction camps was the emergence of Uncle 
Yang—Yang Yongxin—a psychiatrist who opened a treatment 
center at a state-owned hospital in eastern Shandong Prov¬ 
ince in 2006. His camp was one of hundreds that had sprung up 
in China—many of them unregulated, uncredentialed, and relying 
on a grab bag of treatments: antidepressants, counseling, even 
intense physical exertion. (One sent its young clients on a 528-mile 


trek through Inner Mongolia.) What began as a fairly well- 
regarded and disciplined approach had spun into a growth 
industry, packed with untrained entrepreneurs. 

Yang's battery of therapies included electroshock- 
known as xing nao, or “brain waking." Electrodes were 
attached to his patients' hands and temples, then shot 
through with 1 to 5 milliamps of electricity. One girl recalled 
wearing a mouth guard to prevent her from biting off her 
tongue. Some sessions apparently went on for a half hour; 
occasionally, a shock was said to leave burns. In an inter¬ 
view with a local paper, Yang defended the practice, say¬ 
ing, “It doesn't cause any damage to the brain. But it is 
painful, quite painful!" 

Yang was not a psychotherapist, nor was he licensed to 
administer electroshock. But that didn't matter. He claimed 
to know what he was doing. “It will clear the mind," he 
promised. He charged almost $900 per month—a remark¬ 
able sum for a country in which the average monthly wage 
is around $400. Still, some 3,000 desperate parents sent 
their kids to him for four-month stints. The media hailed 
Yang as a “national Web-addiction expert," recounting his 
heroic tales of life at his rehab center. Even after Yang's 
methods were deemed excessive—in July, Chinese authori¬ 
ties banned electroshock as an Internet-addiction treat¬ 
ment, claiming the tactic required further study—his 
services were reportedly still in demand. 

Meanwhile, the rhetoric around Internet addiction grew 
even more hysterical: The Net was not just a public-health 
hazard but a national-security risk. In 2006, the Central 
Committee of the Communist Youth League openly fret¬ 
ted about a “severe social problem that could threaten 
the nation's future" and called Internet cafes “hotbeds of 
juvenile crime and depravity." Official figures claimed that 
the Internet was responsible for up to 80 percent of high 
school and college dropouts and most juvenile crimes. A show on 
state-run television described the fight against Internet addiction 
as the Third Opium War. 

It seemed as though almost anything could be blamed on the 
Internet. In September, the deputy director of China's volleyball 
administration said the weak performance of the women's national 
volleyball team was the result of “too much time online." 

Even Tao Ran, the father of the boot camp, began worrying that 
people were overreacting. “I get calls from parents who think their 
kids are addicted to the Internet just because they're in front of the 
computer," he says. “There is a hypersensitivity to addiction now, 
and the climate is getting worse." He isn't alone in his concern. “I 
told the government, Tou have to stop this,'" says Tao Hongkai, an 
education researcher at Huazhong Normal University. He believes 
in treating addicts, but through talk therapy, which can sometimes 
last hours. “Parents are spending a lot of money to send their kids 
to these camps," he says. “I told the government, 'It's going to get 
out of control.' But they didn't do anything." 

The Qihang Salvation Training Camp opened in May 2009, just 
in time for the summer holiday. Children who attended the camp 
portray it as a horrific experience. Although Qihang pitched itself 
as therapy, its treatment regimen revolved around intense mar¬ 
tial drills, which began at sunrise with | continuedonpageioz 
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Believe it: Bullettrainsarecoming. After decades of false starts, planners 
are finally beginning to make headway on what Could become the largest, most com¬ 
plicated infrastructure project ever attempted in the US. The Obama administration got 
on board with an $8 billion infusion, and more cash is likely en route from Congress. 
It’s enough for Florida and Texas to dust off some previously abandoned plans and for 
urban clusters in the Northeast and Midwest to pursue some long-overdue upgrades. 
The nation’s test bed will almost certainly be California, which already has voter-ap¬ 
proved funding and planning under way. But getting up to speed requires more than 
just seed money. For trains to beat planes and automobiles, the hardware needs to really 
fly. Officials are pushing to deploy state-of-the-art rail rockets. Next stop: the future. 



























































SAN FRANCISCO 


cauFnrnia 


SACRAMENTO 


LOS ANGELES 


SAN DIEGO 


Texas 


ULTIMATE GOAL 
“T-Bone" connecting Dallas/ 

Ft. Worth, San Antonio, and Houston 


ESTIMATED COMPLETION DATE 

2025 


TOP SPEED FINAL TAB 

220 mph $45B 


Conditions here are almost per¬ 
fect. Not only does California 
possess a surplus of big-think, 
tech-whiz envirogeeks, it also 
boasts two major cities—San 
Francisco and Los Angeles—an 
ideal distance apart for bullet 
trains. In 2008. voters approved 
almost $10 billion to get started, 
and some of the environmental 
studies are already complete. 
But the biggest point in Cali¬ 
fornia’s favor? Ego. Governor 
Arnold Schwarzenegger wants 
the system to be his legacy. 






5 areas of the country 
have the population and 
geography to support 
high-speed rail now. 
But each route poses 
unique challenges. 


ESTIMATED COMPLETION DATE 


2020 


TOP SPEED 

220 mph 

FINAL TAB 

$12-22B 



. They think big down in Tex- 
| as—as in a dedicated twin- 
track, 440-mile elevated 
corridor that will allow long¬ 
horns to wander underneath. 
The topography is forgiving, 
but the land-use patterns— 
miles of suburbs with scant 
public transit—are less than 
ideal. Lawyers for Southwest 
Airlines helped shoot down a 
proposal back in the 1990s, but 
with broad popular support 
this time, a Lone Star Shin- 
kansen might happen. 


FIRST PHASE 
San Francisco 
to Los Angeles 


ULTIMATE GOAL 


Sacramento 
to San Diego 


Fast Of Suporfast? HOW rules and money limit speed. 

~ Not all of the projects currently proposed are what 

many people think of as bullet trains. Turns out that while those 150-plus-mph rockets are insanely 
fast on the tracks, they’re slow to get off the ground. The first obstacle is regulatory: Federal rules 
demand environmental assessments, which require years of study and fieldwork by consultants, 
biologists, engineers, and planners. The second snag is cost: Superfast (or “express high-speed rail”) 
systems need new, exclusive lines, which are extremely expensive. That explains “emerging high¬ 
speed rail” projects, incremental improvements—new stations, bridges, and rolling stock—to exist¬ 
ing infrastructure. These, like the Amtrak Acela Express in the Northeast, won’t have a dedicated 
right-of-way but will share tracks with freight and passenger trains and top out at around 110 mph. 




” First leg 
ZZ Ultimate goal 

Possible national high-speed rail network* 
Possible feeder bus routes* 


miduiBST 


FIRST PHASE 

ULTIMATE GOAL 

Chicago to 

Hub-and-spoke 

Madison, 

network: 20 

Detroit, and 

major cities 

St. Louis 

using 3,000 


miles of existing 


railway 


ESTIMATED COMPLETION DATE 


2025 


llOmph 


Nine Midwest states have 
teamed up to develop a region¬ 
wide network with Chicago as 
the hub. They will need to build 
atop a legacy freight system 
without a dedicated right-of- 
way—which means top speeds 
will be limited to 110 mph. Still, 
that should be fast enough 
to win over business travel¬ 
ers who currently brave three- 
hour-plus car trips between 
the region’s cities. 


• Proposed by infrastructure-planning think tank America 2050 
































































CINCINNATI 


AUSTIN 


HOUSTON 


SAN ANTONIO 


ST. LOUIS 


NDrThea5T 


DALLAS/FT. WORTH 


FLEirida 


FIRST PHASE 


ORLANDO 


KILLEEN/TEMPLE/FT. HOOD 


TAMPA 


ESTIMATED COMPLETION DATE 

2023 


On paper, the steel ribbon 
between Boston and DC is 
high-speed heaven: four large 
cities in close proximity, excel¬ 
lent transit connections, and 
overwhelmed airports. (The 
region already has the popular 
Amtrak Acela Express.) But 
on the ground, it’s stakeholder 
hell: eight commuter rail¬ 
roads with five owners, seven 
freight lines, and nine states— 
each with its own priorities and 
vision. And nobody seems to 
be coordinating the effort. 


ESTIMATED COMPLETION DATE 

2017 


Florida has a checkered his¬ 
tory with high-speed rail; its 
own voters nixed a bullet train 
in 2004. But now that there’s 
federal money on offer, the 
state has dusted off its plans 
and stands a good chance 
of becoming one of the first 
to start construction. The 
advantage: a 90-mile-long 
median along Interstate 4 that 
is government-owned and 
ready for trains. Plus, millions 
of Mouseketeers to ride the 
rails each year. 


FINAL TAB 

$12B 


TOP SPEED 

180 mph 


FINAL TAB 

$11.5+B 


ULTIMATE GOAL 


Speed-boosting upgrades to 
existing lines to get Washington- 
to-Boston travel time down to 
five hours, 45 minutes 


TOP SPEED 


150mph 


Tampa 
to Orlando 


O 

ULTIMATE GOAL 
Orlando to 
Miami 


Th© Bullet Decade CANWEHAVEFASTTRAINSIN10YEARS7YESWECAN. 

The US hopes to have high-speed lines operational within the next decade. Sound impos¬ 
sible? It’s not. Other nations have shown the way. In 1990, Spain’s rail network was in even worse shape than America’s: Trains were 
slow and equipment dilapidated. Then the government made a commitment to modernize. Spain now has one of the most extensive 
high-speed systems in the world. Likewise, Taiwan built its entire infrastructure in just the past 10 years—despite a population density 
greater than that of the northeastern US. All it takes is planning: According to the island nation’s head of infrastructure construction, 
by threading the 60-foot-wide corridor carefully through the landscape, the builders had to knock down only about 1,000 homes over 
214 miles. Finally, China plans to pour a staggering $300 billion into dedicated high-speed-rail corridors by 2020. Almost all of the 
first 60 trains will be manufactured in China under a technology-transfer agreement with bullet builder Siemens. In essence, Beijing 
intends to slash its costs by cloning the Siemens Velaro train, which could provide a model for a cheaper high-speed rollout in the US. 
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High-speed rail will trans¬ 
form isolated and depressed 
Central Valley cities like 
Merced into commuter towns 
overnight, instantly cutting 
the hours-long odyssey to 
Sacramento to just 43 minutes. 
The resulting population 
boom (planners are already 
expecting an increase of more 
than 80 percent over the next 
20 years) will mean higher 
employment rates and tax rev¬ 
enue but also a massive jump 
in urban infrastructure needs 
for local governments. 


To be cost-efficient, any high¬ 
speed rail system needs an 
ample supply of riders. San 
Francisco hopes to deliver 
them through a new million- 
square-foot terminal. Dubbed 
the Transbay Transit Center, 
it will connect the new rail line 
with nine regional transpor¬ 
tation systems, including the 
Caltrain commuter rail, Bay 
Area Rapid Transit, and Grey¬ 
hound—once the thing finally 
is completed in a decade or so. 


RailorFail THE ALTERNATIVES WOULD COST MORE. 

Getting California’s train up and running will be expensive. But 
doing nothing would cost two to three times more. Why? Currently, gridlocked lanes waste 
$20 billion in fuel and productivity annually. And it’s only going to get worse. The Golden 
State is growing—quickly. By 2030, another 12 million people could be calling it home. With¬ 
out an infrastructure overhaul, drivers can expect a 10 percent congestion increase every 
year. To accommodate the billion trips between cities that residents and visitors will make 
annually, the state would need to build 3,000 more miles of freeway lanes, five more com¬ 
mercial airport runways, and 90 more airline departure gates. The price: at least $100 bil¬ 
lion. Oh, and all that construction wouldn’t alleviate traffic; it would simply keep pace with it. 


The Golden State’s bullet 
train project will likely be a 
test bed for the nation. 
Here are some key hurdles. 


Nimbuism 


The route across Pacheco 
Pass and up the San Fran¬ 
cisco Peninsula—the California 
High-Speed Rail Authority’s 
preferred passage to San 
Francisco—is in peril. Menlo 
Park and Atherton have sued 
to stop construction from 
bisecting their posh towns. In 
August, a judge found in their 
favor. As an alternative, the 
train could run through the 
East Bay, but planners say the 
hurdles—46 acres of wetlands, 
a San Francisco Bay crossing, 
and a little thing called the San 
Andreas Fault—are too great. 




































FRESNO 


ANTELOPE VALLEY 


SAN DIEGO 


mnuriTains 


EarTHQuaKBS 


FarmLand 


car cuLTure 


Laying down track in Fresno 
County is like playing Opera¬ 
tion. The goal is to carve out 
a 100-foot-wide corridor with 
minimal injury to the state’s 
most valuable agricultural land. 
Depending on the route from 
Fresno to Tulare, up to 300 
acres of California’s best farm¬ 
land will be disrupted. And par¬ 
cels enrolled in the Williamson 
Act’s conservation program 
should be avoided altogether. 
Planners are scratching their 
heads over the issue now. 


Taking a bullet train over 
4,000-foot-high mountains 
would feel more like a thrill 
ride than an office commute. 
So to navigate the Tehachapi 
range, rail planners initially 
sought to burrow through it. 
They soon realized that would 
require 23 miles of tunnels and 
negotiations with at least five 
major state parks, national 
forests, and recreation areas. 
The alternative: Lay an extra 
35 miles of track to cross far¬ 
ther east, in Antelope Valley. 
The detour adds 10 minutes 
to the trip but would link Palm¬ 
dale (population 139,000) 
to the greater LA metro area. 


No city epitomizes the insane 
appeal of driving like Los 
Angeles, whose citizens cling 
to their steering wheels even 
as they face the worst conges¬ 
tion in the nation. Will high¬ 
speed rail persuade them to 
give up their autos? Maybe. 
Ridership on the local rail sys¬ 
tem has increased to 306,000 
on weekdays, up from 265,000 
in 2007. A faster, cheaper trip 
—the high-speed ride between 
Ontario and LA will save the 
average commuter at least 85 
hours and as much as $6,400 
a year in gas, parking, and lost 
productivity—might pry even 
the most dedicated motorist 
out of the driver’s seat. 


Since 1984, seismic activ¬ 
ity has doubled in the area 
around San Diego (which suf¬ 
fered a magnitude 5.3 quake 
in 1986). But active faults are 
not necessarily deal break¬ 
ers. Just look at Japan’s Shin- 
kansen, which withstands 
some thousand tremors a year 
without any casualties. The 
trick is in the construction: 
Motion detectors are linked 
to a central control system 
that automatically shuts down 
trains during a significant 
rumble. Deep-reaching foun¬ 
dations resist an earthquake’s 
unsettling effects. And cross¬ 
ing fault lines at 90 degrees 
limits exposure to calamity. 
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Existing highways 



Speed Trials SAN FRANCISCO TO L.A. IN 2 HOURS, 40 MINUTES. OR ELSE. 

• California’s bullet train system will need a steady flow of riders—lots of riders—to 

pay off. But studies show that when transportation times between major hubs exceed three hours, many travel¬ 
ers opt for planes. To address this dilemma, California’s high-speed-rail planners specify that trains must travel 
between San Francisco and Los Angeles in no more than two hours, 40 minutes, a feat that requires sustained inter¬ 
vals at 220 mph. The problem: Standard bullet trains don’t go that fast—yet. The state is gambling that technol¬ 
ogy will improve before it completes the planning process and starts laying track. Luckily, the tech doesn’t need to 
improve much: France’s new TGV already hits 200 mph, and Spain’s Alta Velocidad Espanola carries passengers 
at around 217 mph. Of course, the deadline also puts planners in a bind: Every route change that adds miles means 
the train needs to go that much faster. So be it. The target is necessary to ensure a fast ride and plentiful ridership. 































Forget diesel locomotives and human error. 

Modern bullet trains are high-voltage 
rockets with regenerative brakes, powered 
wheel sets, and centralized control systems. 
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TraFFic mnniTnr 


It’s easy to blow past a trackside sig¬ 
nal, which is why dedicated high-speed 
corridors don’t use them. Instead, oper¬ 
ators rely on a system known as auto¬ 
matic train control, in which traffic and 
speed information is monitored cen¬ 
trally and displayed on a screen in the 
driver’s cab. Trains are assigned a maxi¬ 
mum speed, beyond which the brakes 
kick in automatically. 
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FaiL-saFE suETama 


What happens if a train operator 
passes out at 150 mph? Hopefully 
nothing, thanks to a time-tested safety 
device: a dead man’s switch. On some 
lines, drivers must press a button with 
their foot every 30 seconds. Should 
they neglect this duty, an audible alarm 
sounds, and if it’s ignored, the train 
will initiate an emergency stop. 
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A hinged arm called a panto¬ 
graph connects the train to the 
power line. The trick is to keep 
the pantograph in contact 
at more than 200 mph. In addi¬ 
tion to a pneumatic system 
that pushes upward, a small 
wing creates lift at high speed; 
the faster the train moves, the 
more force is applied. The arm 
can also be lowered to let the 
train coast between different 
electrical systems. 


A high-speed line’s inverter car looks like any 
other passenger car, but under the floor lurks 
the humming high-voltage heart of the train. 
In the case of Siemens’ Velaro, for example, 
the traction inverter turns 3,000-volt alter¬ 
nating current from the pantograph into 
direct current. The driver controls speed by 
changing the frequency of this current, throt¬ 
tling it up or down between 0 and 60 hertz. 



Fast Trains: A Brief History 

When the first modern rail line connected 
Liverpool with Manchester in 1830, locals 
worried that flying sparks would set fire 
to buildings and that cows near the tracks 
would stop giving milk. That train couldn’t 
hit even 40 mph. Those British villagers 
would be downright terrified now. Here’s 
a quick trip through high-speed history. 


36 MPH 


57 MPH 


Liverpool & Manchester 
Railway, England 
A former member of 
Parliament was injured 
at the first modern rail 
line’s christening, and 
the Northumbrian train 
reached its top speed 
rushing him to a doctor. 
(He died soon after.) 


Grand Junction 
Railway, England 
Nine years after the 
Northumbrian’s emer¬ 
gency run, the high¬ 
speed record was 
broken in Stafford¬ 
shire by an engine 
so powerful it was 
dubbed Lucifer. 


89.5 MPH 

Paris-Dijon line, 
France 

France grabbed the 
speed title from Eng¬ 
land after a record run 
on the Paris-Dijon line. 
The engine that took 
the prize was designed 
by Thomas Crampton 
... of England. 


90 MPH 


Midland Railway, 
England 

It took almost a decade 
for England to regain 
its dominance with a 
record-breaking run 
aboard an 8-foot-long, 
eight-wheeled locomo¬ 
tive from Melton Mow¬ 
bray to Nottingham. 
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dnvETrain 


High-speed trains don’t have locomo¬ 
tives—they have powered axles paired into 
wheel sets called bogies. Rather than plac¬ 
ing all the drive wheels at the front, state- 
of-the-art systems have bogies up and 
down the length of the train. This reduces 
axle load, maintenance costs, and possi¬ 
bly the risk of a catastrophic “accordion” 
effect in the event of an accident. 





PEEEriEraTivE ErakES 


Regenerative brakes inside the bogies 
feed power back to the grid. They employ 
the same principle as a hybrid car, but 
instead of storing the energy in an 
onboard battery, the system shares the 
juice with other trains on the network. 


Rercidunamics 


Designers must carefully 
taper the first car, not only 
for aerodynamic performance 
but also to eliminate the 
sonic boom that can occur 
when a train enters a tunnel 
at very high speed. 


HUTD-5HUTdDUin 


Sensors can be placed along 
the route to monitor for high 
winds, mud slides, flooding, 
earthquakes, or misaligned 
tracks—and can trigger alarms 
or tell the system to stop the 
train immediately. 



1903 

1 126 MPH 

* mm 92 MPH 

1964 

130 MPH 

1981 

1 161.6 MPH 

2004 

1 267 MPH 

Military railway, 

Germany 

Germany pulled ahead 
with this 12-wheel 
all-electric train 
between Marienfeld 
and Berlin, which 
would remain the 
country’s fastest for 
more than 70 years. 

Great Western 

Railway, England 

The Cheltenham Spa 
Express became the 
Cheltenham Flyer after 
going 77 miles in just 
under 57 minutes— 
the first regular pas¬ 
senger service to 
achieve such speed. 

Shinkansen, Japan 

This new line between 
Tokyo and Osaka 
provided the first regu¬ 
lar service operating 
at speeds above 

100 mph. The Shin- 
kansen’s aerodynamic 
design earned it the 
nickname "bullet train.” 

TGV, France 

When this high-speed 
rail opened, it became 
the fastest regularly 
running line in the 
world, shuttling pas¬ 
sengers 264 miles 
between Paris and 

Lyon in just 2 hours, 

40 minutes. 

Shanghai Maglev, 

China 

The fastest passenger 
train in the world, this 
line zips from Pudong 
International Airport 
to Shanghai via an 
electromagnetic reac¬ 
tion created between 
the cars and the tracks. 


357 MPH 


TGV, France 

A souped-up, 25,000-hp 
TGV with oversize wheels 
holds the current record 
for non-maglev trains. 
Journalists on the title 
run reported dizziness 
at 300 mph and diffi¬ 
culty standing at around 
335 mph. 
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The tale of a would-be spy, 
buried treasure, 
and an uncrackable code. 




Henrik Knudsen 
























F VME R T EXVMGO 


night in june 2001, Brian Patrick Regan 

xs TSGE LSRXEW WXEXI TEVOMR ZMVKMRME ERH 

to Pocahontas State Park in Virginia and 

AEPOIHXLVSYKLXLI qykkc hevoriwwmrxs 

walked through the muggy darkness into 


drove out 

X L I A S S H W 

the woods. 


The former Air Force sergeant wore a backpack on his bearish 6' 5" frame; a sawed- 
off shovel handle stuck out of the top as he made his way along soft creek beds, 
avoiding hiking trails. Inside the pack was a night-vision monocle and a pile of clas¬ 
sified material he had stolen from his longtime employer, the National Reconnais¬ 
sance Office—the US agency that manages the nation's spy satellites. 

After he had walked about 10 minutes, Regan stopped and surveyed the tall 
oaks and maples. He lowered his pack, pulled out the shovel, and laid a plastic 
sheet on the ground. Then he began to scoop out a series of holes, carefully piling 
the dirt on the sheet so as to leave behind no sign of the dig. From his backpack 
he grabbed a stack of packages wrapped in garbage bags and placed one in each 
hole. The bags were stuffed with thousands of documents containing information 
about Libyan missile sites, Iraqi air defenses, and US spying operations in China 
and Iran. The material would have revealed exactly what the US knew about those 
countries. It was, Regan thought, the kind of information that could start a war. 

He buried each parcel and packed up the leftover dirt in the plastic sheet. After 
filling each hole, he walked over to a nearby 
tree and hammered in some roofing nails. Then, 
using a GPS device, he captured the coordinates 
of each package and jotted them down. His work 
done for the night, the 38-year-old father of four 
trudged back to his car. 

Two months later, on August 23, Regan told 
his supervisor he was heading off for a week's 
vacation in Orlando with the wife and kids. 

Instead, at about 4 pm, he drove to Dulles Air¬ 
port to catch a flight to Zurich, where he planned 
to meet with Iraqi and Chinese embassy offi¬ 
cials and hoped to sell his trove to the high¬ 
est bidder. After going through security, he 
boarded a crowded airport shuttle bus to get to 
his gate. As the doors were closing, an FBI agent 
named Steven Carr and one of his colleagues 
pushed their way through the crowd to the front of the bus and grabbed Regan. 

When officials searched the aspiring spy, they found a paper tucked under the 
insole of his right shoe. On it were written the addresses of several Iraqi and Chinese 
embassies in Europe. In a trouser pocket they discovered a spiral pad in which Regan, 



REGAN HOPED TO 

SELL SECRET SATELLITE DATA. 


who had been trained in cryptanalysis by the Air 
Force, had written 13 seemingly unconnected 
words—like tricycle, rocket, and glove. Another 
26 words were written on an index card. In his 
wallet was a paper with a string of several dozen 
letters and numbers beginning “5-6-N-V-O-A- 
I..." And in a folder Regan had been carrying, 
they found four pages filled with three-digit 
numbers, or trinomes: 952, 832, 041, and so 
on. The spiral pad, the index card, the wallet 
note, and the sheets of trinomes: The FBI sud¬ 
denly had four puzzles to solve. 

two days later, Carr's group gathered with 
prosecutors and NRO agents in a conference 
room at the FBI's Washington, DC, field office to 
try to decipher the cryptic jottings and notes. 
They began with one very good clue. 

Regan had been under surveillance for 
months, after a foreign source passed on a let¬ 
ter from an unidentified US intelligence official 
offering to sell information. The letter was 
riddled with misspellings like “enprisioned" 
and “esponage," which led the FBI to look for 
a bad speller within the intelligence commu¬ 
nity. Regan, who was dyslexic, became the 
prime suspect. He would later be known as the 
spy who couldn't spell. 

On the morning of his arrest, hidden cam¬ 
eras had photographed him at his desk as he 
browsed Intelink, the intelligence community's 
private intranet, while scribbling in a spiral 
pad. From those photos and a log of his online 
activity, the agents surmised that the string of 
13 words on the pad somehow related to the 
image of a Chinese missile site visible on his 
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screen minutes after he logged in. Perhaps the 
words represented the coordinates of the site. 

The first word was tricycle; the first digit of 
the latitude of the Chinese site was 3. Compar¬ 
ing the other words to the digits, Carr thought 
he saw a pattern. Words like post and tree that 
referred to tall, single objects might signify 1; 
motorcycle (two wheels) and switch (binary on- 
off positions) would be 2; weapon— evocative 
of a revolver with six chambers—could be 6. 
In encoding the coordinates, Regan seemed to 
have adopted a strategy frequently employed 
by dyslexics: using images to remember text. 

Carr tested the theory with another docu¬ 
ment found in Regan's wallet—a Post-it note 
with his Ameritrade account number, fol¬ 
lowed by "hand, tree, hand, car." The group in 
the conference room watched as Carr dialed 
Ameritrade's toll-free number from a speak¬ 
erphone and punched in Regan's account num¬ 
ber. When prompted for the PIN, he entered 
5154. "I gained immediate access," Carr says. 

They applied the same principle to the 26 
words on the index card and decoded two 
other sets of coordinates. (Some terms were 
less obvious than others— Las Vegas repre¬ 
sented 7, as in "lucky 7.") These turned out to be 
locations of Iraqi surface-to-air missiles in the 
northern no-fly zone that had been imposed 
after the first Gulf War. Informing the Iraqis 
that the US knew about those systems meant 
they would be moved, making American 
planes patrolling the zone more vulnerable to 
attack. This did not sit well with Carr, a former 
military helicopter pilot. 

As potentially valuable as these coordinates 
were, they were just a tease. Regan hoped to 
use them to impress his foreign partners and 
win their trust. According to letters found on 
his computer—addressed to Iraqi president 
Saddam Hussein, Libya's Muammar Qaddafi, and 


remaining puzzles. The result: nothing. Failure. 

In a February 2002 report, the NSA admitted 
that its team of more than a dozen people had 
made almost no progress. And with code work 
mounting after the September 11 attacks, the 
report noted, analysts had less time to spend on 
the Regan papers. In a move that would begin 
one of the most unusual pursuits in the history of American code-breaking- 
one that would remain largely unreported until now—the job was assigned to 
a rising star in the FBI, a cryptanalyst named Daniel Olson. 

olson has a round, clean-shaven face, gray eyes, and blond hair. He talks fast 
and moves swiftly, as if his internal rhythm were just a little quicker than every¬ 
one else's. In his office at the FBI Laboratory in Quantico, Virginia, the shelves are 
lined with videotapes of Hollywood thrillers involving code-breaking or the FBI: 
films like Manhunter and The Falcon and the Snowman. A display cabinet show¬ 
cases relics of his profession, like a mechanical encoding device from World War II. 

The son of a military man, Olson, now 40, joined the National Guard to pay for 
college and was eventually trained in code-breaking at the Goodfellow Air Force 
Base in San Angelo, Texas. In an intense 12-week course, he learned the intricacies 
of different ciphers and code systems, from those used in medieval wars to encryp¬ 
tion schemes invented by Russian mathematicians during the 1920s and 1930s. 

Cryptography is often a game of linguistic hide-and-seek, and the best play¬ 
ers use a combination of disciplined logic and creative thinking. The first step 
in classic code-breaking is frequency analysis, which can help expose the rules 
that were used to convert the original message into gibberish. That's because in 
every language, some letters and words—such as e and the in English—are used 
more often than others, and simple coding schemes often retain those patterns. 

But a good code provides no statistical clues; the letters and numbers seem 
completely random. An example of such a system is the so-called onetime pad 
formerly used by KGB agents. Each spy had a pad with a unique key that speci¬ 
fied how to translate a given text. For instance, the first word would be trans¬ 
formed by one number sequence, the second by a different number sequence, and 
so on. No statistical pattern would remain, because the letter e might be turned 
into m at one point in the message and t at another. 

Other codes are based on a book—a novel or volume of history, for example- 
known to the sender and recipient. During the American Revolution, traitor 
Benedict Arnold wrote coded letters to the British Army in which each word 
was represented by a set of numbers indicating the page, line, and specific posi¬ 
tion where the word could be found in an agreed-upon book. To make codes even 
more difficult to crack, code makers sometimes mix junk—irrelevant words or 


(OPENING SPREAD) 

Regan used a complex 
encryption scheme 
(left) to describe the 
locations of documents 
buried in a state park near 
Washington, DC (right). 


The letter had so many errors that Regan 
became known as the spy who couldn’t spell. 


others—the real promise was a huge stash of hid¬ 
den material that he was offering for $13 million. 
The question now: Where had Regan hidden the 
stash? The agents figured that the key to find¬ 
ing it was in the other coded documents they'd 
seized at the airport—the alphanumeric string 
and the list of trinomes. They sent the documents 
to the National Security Agency, where crypt¬ 
analysts spent hundreds of hours on the two 


letters—into the enciphered text, thus adding statistical noise to the signal. 

Olson left active military duty in 1992 to finish college and began working with 
the FBI in 1997. By 2001, he had decoded hundreds of secret messages from prison 
gangs, drug traffickers, pimps, and gambling rings. His record was stunning, 
and his colleagues considered him just the man to tackle Regan's gobbledygook. 

It took Olson only a couple of weeks to decode the first puzzle, the note 
from Regan's wallet that began "5-6-N-V-O-A-I..." It turned out to have been 
enciphered using a trick made famous by Julius Caesar in which all the charac¬ 
ters in the message are shifted by a certain number of positions in the alphabet. 





Lining up the message on one end of a slide 
board, Olson shifted the letters by one place, 
then two places, and so on, checking the other 
end of the slide board each time to see if he got 
anything readable. 

After 25 shifts down the alphabet—it would 
have taken just one shift in the opposite direc¬ 
tion—the first line of text, "N-V-O-A-I-P-G ...” 
resolved to "M-U-N-Z-H-O-F B-A-N-H-O-F 
-S-T-R,” which looked German. Shifting the 
numbers down one place as well, then doing 
an Internet search on the result, Olson found 
that it was the Zurich address for the Swiss bank 
UBS. The second line read out as Bundesplatz 
2 in Bern, the location of another Swiss bank. 

Both were followed by a string of numbers that 
Olson eventually realized were the geographical 
coordinates of the two sites. When investiga¬ 
tors later confronted Regan with the decoded 
addresses, he admitted that he had planned to 
have his clients hand him cash in the banks so 
he could deposit the money then and there. 

But the final puzzle, the four pages of trinomes, 
continued to stump Olson. He could tell by certain 
patterns that they weren't just random numbers; 
there was clearly a purpose at work. The first 
digit of each trinome could be any number from 0 
to 9, the second was limited to 1 through 5, and the 
third was either 1 or 2. Regan had also rewritten some numbers and corrected others. 

Olson suspected that it might involve a book code, and forensic experts at the 
lab examined a novel and a dictionary that Regan had with him at the time of his 
arrest. They looked for fingerprints to determine which pages he had touched 
most. They shined a special light on the pages to search for invisible ink. Olson 
focused on words that Regan had marked with a dot. Nothing made sense. 

Meanwhile, Regan and his secrets were locked in a jail cell in Alexandria, Virginia, 
where he awaited trial. He knew that his legal fate would be sealed if the buried 
packages were found. So he tried to confuse the code-breaking effort, writing ran¬ 
dom three-digit numbers on papers and allowing them to be discovered by jail staff. 

Olson wasn't thrown off by the trick. He quickly saw that these scribblings 
were statistically different from the trinomes he was working on. But he also 



Mnemonic code 

FBI agents found a spiral pad and an index card on which 
were written seemingly random words like tree and glove. 
They realized that each image suggested a number—a com¬ 
mon device used by dyslexics like Regan. Tripod, for instance, 
would be the number 3. The numbers turned out to be the 
coordinates for Iraqi and Chinese missile installations. 


bit like Lennie in Steinbeck's Of Mice and Men. 

He seemed to find confidence, though, when 
he joined the Air Force. As he climbed the 
ranks, he set about educating himself by lis¬ 
tening to audiobooks borrowed from librar¬ 
ies. Obsessed with self-improvement, he wrote 
notes to himself that he scattered throughout 
his house and car. "Every day do a little study¬ 
ing towards your goal.” "Open mind to learn 
and grow.” "Repetition is the mother of skill.” 
He took courses in sociology and economics at 
community colleges. 


TOP 

SECRETS 

When Brian 
Regan was 
arrested at 
Dulles Airport, 
he was carry¬ 
ing papers 
containing 
different types 
of encrypted 
messages. To 
figure out what 
secrets he was 
selling and 
where they were 
hidden, investi¬ 
gators had to 
crack three 
kinds of codes. 


Regan still couldn’t explain how to decipher 
the 200 numbers that led to the Maryland stash. 



wasn't any closer to cracking the code. He had filled entire notebooks working 
on possible solutions, practically memorizing the numbers in the process. He 
even had dreams filled with trinomes. His record was fabulous, but now he was 
struggling to solve perhaps the most important case of his career. He was going 
to need a partner—and a rather unlikely one at that. 

born into a blue-collar family, Brian Regan struggled to read and write in school. 
"Brian grew up feeling stupid, comparing himself to other kids because of the grades 
he got,” says David Charney, a psychiatrist who interviewed and counseled Regan 
in jail. Regan's lumbering frame, social ineptitude, and slowness made him seem a 


In 1999, as Regan neared the 20-year service 
limit for officers of his rank, he was worried 
about money. With a wife still working on a 
nursing degree and four kids to send to college, 
his military pension would fall far short of his 
needs. He owed $116,000 on his credit cards, and 
he fretted that he wouldn't find a civilian job. 

Regan drifted into espionage almost by acci¬ 
dent. One day, he came across a hidden locker 
at the office and wondered if he could make use 















The Caesar shift 

A scrap in Regan’s wallet contained a string of letters and 
numbers. FBI cryptanalyst Daniel Olson checked to see if 
the message was coded in an ancient method of encipher¬ 
ing used by Julius Caesar: He shifted all the letters forward 
in the alphabet one place at a time and eventually uncov¬ 
ered the addresses of several Swiss banks. 


The book code 

Regan had also filled several pages with three-digit num¬ 
bers, or trinomes. Olson suspected they pointed to words 
in a book—another venerable system. But which bookand 
in what way? After his conviction, Regan revealed that he’d 
used his junior high yearbook—but he couldn’t recall how. 
Together he and Olson tried to crack the code. 


of it. Soon he was squirreling away classified 
documents. "It was his self-invented retire¬ 
ment income," Charney says. 

When his trial began in January 2003, pros¬ 
ecutors, led by Patricia Haynes and James 
Gillis, cast Regan as a conniving traitor who 
deserved the death penalty. His own lawyers 
painted him as a bumbling misfit living out a spy 
fantasy. The lead defense attorney, Nina Gins¬ 
berg, cited spelling errors in the letters to Hus¬ 
sein and Qaddafi as evidence of a mind more 
childish than scheming. She suggested that the 
baffling papers with numbers were "mean¬ 
ingless documents intended perhaps to look 
like code." That, she argued, was why no one 
had decoded them. 

But the jury was persuaded by Olson’s analy¬ 
sis of the number strings, which showed that 
they clearly weren’t random. Regan was found 
guilty on three counts of attempted espionage 
and sentenced to life in prison. 

The conviction meant that the mystery of 
the trinomes might finally be solved. In a 
deal with the government to protect his wife 
from charges and get himself out of solitary 
confinement, Regan agreed to help retrieve the 
hidden documents. It was good news for Olson: 
He had failed to crack the code himself, but at 
least he’d learn the solution. 


on march 21 , the day after Regan’s sentencing, Carr and other officials from the 
FBI, the National Reconnaissance Office, and the Department of Justice sat down 
to debrief Regan. Right away, he confessed that he had buried thousands of docu¬ 
ments in state parks. His plan, he said, had been to offer the information to foreign 
governments. Once a deal had been struck, Regan would deliver the coordinates 
of the hiding places to his client, who would go dig them up. The scheme allowed 
him to avoid the riskiest part of espionage: the exchange. 

There were 19 caches in all, he told the agents—12 in Virginia’s Pocahontas State 
Park and seven in Maryland’s Patapsco Valley State Park. (The latter contained 
photos and CD-ROMs along with documents.) The trinomes that had frustrated 
Olson were the encrypted latitudes and longitudes of the 12 Virginia sites. 

It turned out that the encryption had indeed been based on a book code—an 
NRO phone list. But there was no need to work it all out, Regan told the investiga¬ 
tors. They only had to drive north on 1-95 to exit 12A, walk up along the shoulder of 
the exit ramp, and dig up a plastic toothbrush container he had buried against the 
fence. On a piece of paper rolled up inside, they would find the 12 coordinates for 
the secrets buried in the Virginia park. He had written them in plain text and buried 
them in case he ever lost the encrypted pages. In the same container, investigators 
would find another paper with encoded coordinates for the Maryland sites. 

Carr and his colleagues found the toothbrush container and quickly tracked down 
the Virginia packages. Each coordinate provided the location of a tree that Regan 
had marked on one side with a series of roofing nails. The package was buried on 
the opposite side. Within a couple of days, they had dug everything up. 

The Maryland packages were another matter. Their locations were also encrypted 
by trinomes, and Regan revealed that the key to deciphering them was his school 
yearbook. But when Carr gave him the yearbook, he drew a blank. It had been three 
years since Regan invented the coding scheme, and he simply could not remem¬ 
ber it. Carr believed him: After receiving a life sentence, there was no reason for 
Regan to play games. Olson was back on the case. | continued on page ios 
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by Chris Suellentrop 


How videogames trained 
> ^nnaratior af pro athletes F 

to play a whole different 


kind of football. 



































The situation was desperate for the Denver Broncos. On the first Sunday of the National Football League's 
2009 season, with only 28 seconds left in the game, they trailed the Cincinnati Bengals 7-6. The ball was on the 
13-yard line —their own 13-yard line. On second down, Broncos quarterback Kyle Orton heaved the ball downfield, 
only to see a Bengals defender deflect the pass away from the receiver. And then something remarkable, close 
to miraculous, happened. Instead of falling to the ground, the ball popped into the air and landed in the out¬ 
stretched arms of Broncos wide receiver Brandon Stokley, who started racing down the field. All across America, 
in living rooms and basements and sports bars, people broke into cries of wonderment and delight, heartbreak 
and disbelief, f Then they witnessed something even more startling, f Just before he reached the end zone, with 
17 seconds remaining, Stokley cut right at 90 degrees and ran across the field. Six seconds drained off the clock 
before, at last, he meandered across the goal line to score the winning touchdown. For certain football fans, 
the excitement of a last-minute comeback now commingled with the shock of the familiar: It's hard to think of 
a better example of a professional athlete doing something so obviously inspired by the tactics of videogame 
football. When I caught up with Stokley by telephone a few weeks later, I asked him point-blank: “Is that some¬ 
thing out of a videogame?" "It definitely is," Stokley said. "I think everybody who's played those games has 
done that"—run around the field for a while at the end of the game to shave a few precious seconds off the clock. 



Brandon Stokley’s 
time-killing run 
along the goal line 
was a tactic straight 
out of videogames. 


Stokley said he had performed that maneuver 
in a videogame “probably hundreds of times” 
before doing it in a real NFL game. “I don't know 
if subconsciously it made me do it or not,” he said. 

Today's football players have an edge that no ath¬ 
letes before them have possessed: They've played 
more football than any cohort in history. Even with 
the rise of year-round training, full-contact prac¬ 
tice time on the field hasn't increased—in fact, 
it has actually gone down, as coaches have tried 
to limit the physical punishment that the game 
exacts. But videogames, especially the ubiqui¬ 
tous Madden NFL, now allow athletes of all ages 
to extend their training beyond their bodies. 

If you're, say, an All-American quarterback at 
a top college program, odds are that you've been 
training on a very sophisticated, off-the-shelf sim¬ 
ulator—a cross between a football tutorial and a 
real-time documentary, drizzled with addictive 
Skinnerian action-reward mechanics—for as long 
as you can remember. The many hundreds—even 
thousands—of hours that athletes put into video- 
game football give them more game experience (and, 
as Stokley demonstrated, sometimes more game 

awareness) than Bart Starr, Terry Bradshaw, or Joe Montana were able to log 
in previous eras. And there's the possibility, too, that all this electronic play 
is changing the structure of their brains, at least in some ways, for the better. 

For more than 30 years, sports videogames have been focused on simulating 
real-life athletics more and more perfectly. But over the past decade, games have 
moved beyond just imitating the action on the field. Now they're changing it. 





















this revolution has sneaked up on many 
athletes, coaches, and fans. Sports and videogames— 
a combination that was one of the first diplomatic efforts 
in the emerging worldwide jock-geek armistice—have 
been interconnected since October 1958, when William 
Higinbotham, a nuclear physicist at Long Island's 
Brookhaven National Laboratory, hooked up Tennis for 
Two , an electronic game of virtual tennis that is widely 
regarded as the first videogame. The first home video- 
game console, Magnavox's Odyssey, included a digital ver¬ 
sion of table tennis, and then there was Atari's Pong. The 
genre quickly expanded to baseball, basketball, football, 
auto racing, track and field, boxing, soccer, martial arts 
—if two or more people competed in something in the 


sole. (“Here's an easy question for 
you," Plimpton said. “Which of these 
games is the closest thing to the real 
thing?") A couple of years later, a 
new wrinkle emerged when Elec¬ 
tronic Arts signed Julius Erving and 
Larry Bird to the first-ever licenses 
to use athletes' names and images in 
a sports game, 1983's One-on-One. 
Soon there were releases like Tecmo 
Super Bowl and R.B.I. Baseball , which 
featured rosters of professional 
athletes playing for their real pro¬ 
fessional sports teams. It was a mind- 
blowing development for sports 
fans—and young athletes—who 
had previously been able to imagine 
themselves as their favorite players 
only during backyard pickup games. 

Of all these games, John Madden Football— first published by Electronic 
Arts for the Apple II in 1989 and for the Sega Genesis console in 1990—was per¬ 
haps the most committed to simulating its sport in all its complexity, includ¬ 
ing, for the first time, 11 players on each side. (“Most of my friends would tell 
you I started EA as an excuse to make a football game," company founder Trip 
Hawkins says. “And there's probably a fair amount of truth to that.") Madden 
and its sequels became the most commercially successful sports videogame 
ever produced. (That success was cemented in 2004 by an exclusive license with 
the NFL that eliminated direct competitors.) In 2008, Madden NFL sold more 
copies than any other title except WiiPlay, according to the research firm NPD 
Group, making EA an estimated $263 million. While John Madden's career as an 
excitable TV commentator and analyst made him famous, the Madden video- 
game franchise—the Gospel of Coach John, available everywhere for $60— 
has exerted a larger influence on football, from Pop Warner to the pros. 



Asked how many 
NFL players also 
play Madden 
football.Brandon 
Stokley has a 



flesh, pretty soon they could com¬ 
pete in a digital version. 

From the beginning, publishers 
and game designers were locked 
in an arms race of realism. George 
Plimpton mocked Atari 2600 own¬ 
ers for their underwhelming baseball 
game (HomeRun) in a 1981 commer¬ 
cial for Mattel's Intellivision con¬ 
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it was ONLYa matter of time before the generation 
that grew up playing Madden and games like it transformed 
the gridiron. For years, the sophisticated play of profes¬ 
sional teams trickled down to their college and high school 
counterparts. Recently that flow has been reversed. Now 
the way football is played in high school and college—a 
style dominated by the so-called spread offense, which 
involves a lot of passing and relies on quick reads by the 
quarterback to analyze the opposing team's defense— 
is bubbling up to the NFL. The sport is being taken over by 
something you might call Maddenball—a sophisticated, 
high-scoring, pass-happy, youth-driven phenomenon. 

“These games nowadays are just so technically sound that they're a learning 
tool," says Tim Grunhard, an All-Pro center for the Kansas City Chiefs in the 
1990s who now coaches high school football in the Kansas City area, where 
he encourages his players to use Madden to improve their knowledge of foot¬ 
ball strategy and tactics. “Back when I was playing football, we didn't realize 
what a near or a far formation was, we didn't really understand what trips 
meant, we didn't understand what cover 2, cover 3, and cover zero meant," 
Grunhard says, charging through jargon that's comprehensible only to Mad¬ 
den players and football obsessives. 

These days, Grunhard says, high school players have a much deeper under¬ 
standing of offensive formations and defensive coverages, a development he 
attributes to their long hours on videogame consoles. “It just seemed to help 
out," he says. “The kids understood where the counterplay or power play was 
going to open up. Or the middle linebacker lining up for a blitz—where the 
gaps were going to open up." 

No wonder younger quarterbacks are finding more and more success at the 
college and professional levels. This season, a 19-year-old freshman started 
for USC, a perennial Pac-10 power. In the NFL, rookie quarterbacks are enter¬ 
ing the league and excelling immediately at an unprecedented rate (think of 
the Steelers' Ben Roethlisberger, the Falcons' Matt Ryan, and the Ravens' Joe 
Flacco). In decades past, young passers sat on the bench for a year or two 
while they mastered reading NFL defenses. Now, having learned to differenti¬ 
ate between zone and man-to-man coverage over the course of years on their 
Xboxes and PlayStations, the rookies are less in need of such apprenticeship. 

It's one thing to suggest that videogames may be making us smarter. It's 
another thing altogether to say they might be making us better athletes. But when 
you add it up, the evidence starts to look pretty overwhelming. At the Pop Warner 
Super Bowl in 2006, the winning team had 30 offensive plays, which it had learned 
through Madden. (“I programmed our offense into Madden to help me memorize 
our plays," one 11-year-old told Sports Illustrated. “It was easier than home¬ 
work.") Dezmon Briscoe, an all-conference wide receiver for the University of 
Kansas, credited Madden2009 with teaching him how to read when defenses “roll 
their coverages"—move their defensive backs to disguise their strategy. Chuck 
Kyle, a high school coach who has won 10 state championships in football-mad 
Ohio, has programmed his team USA playbook into Madden and uses it to teach 
players their assignments. So have coaches at Colorado State, Penn State, and 
the University of Missouri, among other schools. An offensive lineman for 



the Tampa Bay Buccaneers used the video- 
game as a preparation tool for an entire sea¬ 
son, scouting his opponents digitally. While even-more 
-sophisticated software is available for virtual sports 
training, coaches and players at all levels of football say 
that Madden's off-the-shelf simulation is good enough. 

Marshall Faulk, former superstar running back for 
the St. Louis Rams (he appeared on the cover of Mad¬ 
den 2003), says that when he entered the NFL in 1994, 
“probably 10,15,20 percent" of the players were gam¬ 
ers. “Now? Anywhere from 50 percent on up," he says. 
“Because Madden is sort of a mainstay in football, a 
lot of the kids playing in the NFL now grew up on it. 
It makes you a better football player." Faulk may be 
understating the title's popularity in the league: When 
I asked Stokley how many NFL players are Madden 
players, his estimate was even higher: “Everybody." 



as mass entertainment, the National Football 
League was created by television—in the image and 
likeness of NFL Films and the sound of John “Voice of 
God" Facenda, who for years narrated slo-mo footage 
of the game's greats. Now it's the first sport to have 
almost entirely transitioned into the videogame age. 
For young NFL athletes, “I played him in Madden " is 
replacing “I watched him on TV" as the awestruck 
thing to say about the most respected veteran on the 
team. (A few years ago, when Junior Seau, the longtime 












































San Diego Chargers linebacker, became 
a Miami Dolphin, teammate Channing 
Crowder said, “Dead honest: I played him 
at running back in Madden ’95 because he 
was the best player in the entire game.”) 

Players are using videogames in increasingly inno¬ 
vative ways. Lauren Silberman, a 25-year-old graduate 
student in MIT's comparative media studies program, 
wrote her master's thesis on athletes who use them to 
enhance their physical play—on the football field, on 
the baseball diamond, on the basketball court. Of the 
athletes she interviewed who could play as themselves, 
more than 90 percent did so regularly. More and more, 
players at even the college level are able to practice 
with virtual versions of themselves. (The sims are so 
realistic that a class-action lawsuit has been brought 
by amateur athletes who want EA to share a portion 
of the revenue with them.) Briscoe, the University of 
Kansas wide receiver, told me that NCAA Football 10— 
the college-football equivalent of Madden NFL— had 
successfully imported “a majority'' of his team's plays 
into its virtual playbook. 

Baseball players have gotten in on the act, too. When 
Vladimir Guerrero, All-Star outfielder for the Los Ange¬ 
les Angels, began his Major League career with the Mon¬ 
treal Expos, he would spend hours playing a PlayStation 
baseball game as himself. 

But this activity isn't just an exercise in self-obsession. 
Whether they know it or not, these athletes may actu¬ 
ally be strengthening their brains. Cognitive scientists 
have published a series of studies demonstrating that 
playing fast-paced action videogames—mostly first- 
person shooters like Call of Duty and Halo— can alter 
“some of the fundamental aspects of visual attention,'' 
as a paper published in the February 2009 issue of Neu- 


Since 1989, Madden 
has gone from 8-bit 
players on a primitive 
field to 2010’s incredibly 
realisticfootball sim. 


ropsychologia put it. By training on these 
games, researchers found, nongamers can 
achieve faster reaction time, improved hand- 
eye coordination, and greatly increased abil¬ 
ity to process multiple stimuli. Studies have 
demonstrated that military pilots and lap¬ 
aroscopic surgeons can improve their profes¬ 
sional skills by playing videogames. It's not 
much of a leap to think that athletes could, too. 

There are limits to how much virtual 
training will be able to boost on-field per¬ 
formance, of course. Don't expect football to 
follow on the heels of poker, a game in which 
Internet-trained players have upended the 
professional cartel. (Chris Moneymaker won't 
be quarterbacking the Titans next year.) A 
better analogy for virtual training could be 
weight lifting: It's an activity that won't turn 
you into a professional athlete, but if you are 
one, it will make you better at your sport. And 
once everyone starts doing it, you'll need to 
do it regularly to remain competitive. 


for the f i r s t time in 30 years, John 
Madden wasn't in the broadcast booth as the 
NFL season kicked off. Sipping from a coffee 
cup and clad in a navy baseball cap, khaki 
pants, and an untucked plaid button-down, Madden was enjoying the games 
from a custom-built screening room at a production facility in his hometown 
of Pleasanton, California, the same place he once shot his TV commercials 
for tough-actin' Tinactin. He had invited a dozen videogame designers and 
software developers to join him. In the 21-year history of the Madden video- 
game, EA employees had never watched football live on a Sunday with the 
actual Madden—he had always been too busy calling the games with Pat 
Summerall and A1 Michaels. 

“When you have your name on something, your credibility goes with it,'' 
Madden told the group before kickoff, thanking them for their work on Madden 
NFL 10, the game's newest version. And then Madden settled into a low-slung, 
ornate throne in front of a 16- by 9-foot projection screen framed by nine 63-inch 
high-definition televisions. Over the next six hours, he would be, well, John Mad¬ 
den: In addition to analyzing the tactics and strategy of nonvirtual football, he 
praised Brett Favre for being Brett Favre, he made jokes about players' fash¬ 
ion choices, and he expressed mock frustration about the absence of mustard 
on Troy Aikman's dress shirt. (“I wish his tie was loose. The guy's perfect.'') 

Then Brandon Stokley snagged the ball on the play that would soon be 
dubbed the Immaculate Deflection and pulled his astonishing did-you-see- 
that Maddenball maneuver. Donny Moore, an EA designer who was sitting 
to Madden's left, leaped to his feet. “That's what happens in the game!'' he 
screamed, ecstatic. Moore knew that an experienced gamer would never run 
right into the end zone and give his opponent time for a comeback. No coach 
taught Brandon Stokley to drain the clock like that. Madden the game did. 

“They play our game!'' Moore roared. The room erupted, as everyone 
clapped and cheered, not for the Broncos, but for the moment. It wasn't the 
first time—and it certainly won't be the last—that life was imitating Madden . DU 
////////////////////////m^^^ 

chris suellentrop (chris.suellentrop@gmail.com) wrote about global 
gaming censorship in issue 14.04. 
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How the data 
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from genetic 
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you make 
better healtl 
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Life is complicated— 
it comes to our healt 
certain age, we start 
health is a variable, 
knees ache, our pace 


diagnosed with diabetes or even cancer. And 
because the stakes are so high and the options 
so dizzying, we may stop engaging with our 
health altogether. We let doctors and insur¬ 
ance companies decide on our care, and we 
focus our energies on what we can control— 
our bank accounts, our relationships, but 
not, alas, our health. X That’s too bad, because 
health is reallyjust a system of inputs and 
outputs. The inputs include the choices we 
make: what we eat, whether we exercise, how 
much we sleep, whether we heed our doc¬ 
tors’ orders. These decisions combine with 
other inputs, things that we may not even 
consider information and that we probably 
know much more about than our doctors, like 
our family history, where we live, our jobs, 
our stress levels, and so on. All of these inputs 
create one primary output unique to us alone: 
our health, for good or ill. x This means 
we have more control over our health than 


we might have thought. By 
monitoring and tweaking our 
inputs, we can influence and 
even determine our well-being. 
Taken all at once, our health 
may seem inscrutable; laid out 
in a sequence, it becomes a 
series of decisions, each with 
risks, benefits, and trade-offs. 
In other words, we can orga¬ 
nize our health options into a 
decision tree, a method for fac¬ 
toring in our inputs, mapping 
out our options, and guiding us 
along the best possible path. 

A decision tree is a simple 
idea—many of us learned to 
draw them (in the form of flow¬ 
charts) in elementary school. 
And decision trees are already 
all around us. They're com¬ 
mon in engineering and indus¬ 
try, where they're known as 
algorithms. The pharmaceuti¬ 
cal industry uses them to plan 
safe clinical trials. Financial- 


service quants use them to root 
out credit card fraud. They're 
even used by city planners to 
design street patterns and map 
bus routes. In these cases, deci¬ 
sion trees can be complicated 
tools, laden with mathematics 
and computer science. 

But they needn't be only for 
the experts. In an age of too 
much information and too lit¬ 
tle illumination, a decision tree 
can be a tool that nudges any of 
us to think through our options 
and to act consciously and with 
consideration. A decision tree 
can be as straightforward as 
a list of the pros and cons of a 
particular option that we com¬ 
plete before we act. It can be a 
simple and useful way to turn 
the health data we already 
have into a system for better 
choices and better outcomes. 

And auspiciously, we're at a 
moment when more data than 
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DECISION 

A question that nudges us to make 
deliberate choices 


END RESULT 

The consequence of the 
decision process 
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ever lies within ready reach. 
Whether it's personal genom¬ 
ics services like 23andMe or 
screening tests or self-track¬ 
ing iPhone apps, each of us can 
draw on a wealth of person¬ 
alized data sources that turn 
generic medical advice into 
customized health equations. 
And this is always-on data: 
Instead of checking in on our 
health episodically—when we 
visit the doctor or get lab test 
results—we can now tap into 
a constant stream of informa¬ 
tion and opportunity. We can 
minimize our uncertainty and 
maximize our control. We can 
build ever more sophisticated, 
and useful, decision trees. 

In the following pages, you'll 
meet three individuals, each 
facing a different medical quan¬ 
dary. As their experiences show, 
the right decision tree can 
bear the fruit of a better life. 
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Four Components of a Decision Tree 


INPUT 

Data that might affect 
our health 


PROCESS 

An action we can take to change 
our outcome 




































































































































QVimilrl teri smieja Yisit7A 

tJllUUlU //////////////^^^^ llCiVC 

preemptive surgery to 




protect against breast and 
ovarian cancers? 


up to 40 percent will develop 
ovarian cancer. (The average 
American female has about 
a 12 percent risk of breast 
cancer, and a 1.4 percent 
chance of ovarian cancer.) 
For Smieja, who didn't really 
identify as Jewish, this was 
all new. "I had never heard of 
Ashkenazi anything before," 
she says, let alone BRCA 
genes. But she did know that 
ovarian cancer ran in her 
family—her grandmother 
had it, her aunt had it, her 
mother has it. "I always fig¬ 
ured I had a higher chance of 
getting cancer," she says, but 
she hadn't known there was a 
way to measure that risk. 

So Smieja took a genetic 
test and learned that she was 
positive for the BRCA1 muta¬ 
tion. That finding, combined 
with her family history, made 
it more than a possibility that 
she would develop breast 
or ovarian cancer—it became 
a likelihood. In a term that 
reflects the age we live in, 
women like Smieja are known 
as previvors—they don't 
have a cancer yet, but they 
surely have something. The 
question now was what to do 
next. "I had this paper in my 
hand that said I have up to an 
87 percent risk of getting can¬ 
cer by age 70. And, of course, 

I started crying; I was really 
upset. But then it hit me: It 


didn't say I had cancer; it said 
I could get cancer. So I said, 
'Stop feeling sorry for your¬ 
self. This is good news. I can 
do something about this.'" 

Slowly, her decision tree 
began to emerge. Estrogen 
promotes cell division in 
women and therefore spurs 
the proliferation of cancer 
cells. Since the ovaries pro¬ 
duce most of the estrogen 
in the female body, it's often 
recommended that women 
with an increased risk have 
their ovaries and uteruses 
removed. An oophorectomy 
and hysterectomy, then, not 
only brings the risk of ovarian 
cancer close to zero but also 
reduces the breast-cancer risk 
by about 50 percent. After 
spending a lot of time on the 
Internet and visiting a genetic 
counselor ("They said I did 
it wrong. I was supposed to 
go to the counselor first," 
she recalls), Smieja decided 
to have the oophorectomy 
and hysterectomy. 

As far as surgeries go, 
oophorectomy with hys¬ 
terectomy is relatively 
straightforward and can 
be performed laparoscopi- 
cally in just a few hours. 

One downside was that she 


teri smieja had a choice to 
make. A mother of two liv¬ 
ing in the small town of 
Ridgecrest, California, she 
learned in February 2009 
that she has a much higher 
risk of developing breast 
and ovarian cancers than the 
typical American woman. 


And she needed to figure 
out what to do about it. 

It had happened very fast. 
In late 2008, her aunt went 
on a trip to Israel. When she 
came back to the States, she 
explained to Smieja that 
Ashkenazi Jews like them¬ 
selves were more likely 
to have mutations in two 
genes known as BRCA1 and 
BRCA2. Those mutations put 
women at a much higher risk 
for breast and ovarian can¬ 
cers. Sixty percent of women 
who have mutations in one 
or both of the genes will 
develop breast cancer, and 
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BRCA1 POSITIVE 


TERI’S 
DECISION TREE 


Teri Smieja had 
to determine whether 
the trauma of inva¬ 
sive surgery was out¬ 
weighed by the reduced 
risk of breast and 
ovarian cancers. 


► Not getting tested 
would mean living 
in ignorance- 
something Smieja 
couldn’t do. 


wouldn't be able to have any 
more children, but Smieja 
wasn't planning to anyway. 

The next choice facing her 
was whether to have a pre¬ 
emptive double mastectomy 
(also known as a bilateral 
prophylactic mastectomy). 
This one was more diffi¬ 
cult. Some women with high 
risk opt for this procedure 
because estrogen receptors 
in the breasts make them sus¬ 
ceptible to cancer. But it is a 
more traumatic procedure, 
both in terms of recover¬ 
ing from the wounds and for 
social and psychological rea¬ 
sons. (For Smieja, it meant 
she could no longer breast¬ 
feed her second child.) And 
while it would further reduce 
the risk of breast cancer—by 
about 90 percent—the ben¬ 
efits were not as pronounced 
as with the oophorectomy. 

For Smieja, the decision 
was traumatic to navigate. 
But ultimately it came down 
to her desire to reduce her 
risk through all available 
means. That meant waiting a 
few months to wean her baby, 
then having the procedures. 
Tm done with that decision," 
she says. "This is what I need 
to do. I need to be around for 
my kids. I am not my ovaries. 

I am not my breasts." 





Just screening, 
or preemptive 
surgeries? 


Oophorectomy, 
mastectomy, 
or both? 


Choose surgeon 
and hospital 


t Vigilant screening 
can catch a cancer 
early and reduce 
the risk of death. 
But Smieja wanted 
tc act, not wait. 


> Oophorectomy 
nearly eliminates 
the risk of ovarian 
cancer and halves 
the risk of breast 
cancer—but mas¬ 
tectomy cuts breast 
cancer risk by 
90 percent. Smieja 
wantedto go all-in. 
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give up smoking , or does the 
pleasure of lighting up 
outweigh the consequences? 


rank kozik knows how 
hard it is to quit smoking. He 
smoked for 39 years, off and 
on—and he's just 48 years old. 
You read that right: Kozik, a 
renowned poster designer 
since the heyday of alterna¬ 
tive rock, has been smoking 
since he was 8 years old. 

Like so many smokers, 
Kozik has quit several times. 
When he began bicycling 
in the 1980s, he kicked the 
habit for five years—until 
he started seeing a woman 
who smoked. A few years 
later, when he started dat¬ 


ing a more health-conscious 
woman, he quit again—only 
to resume after they broke up 
about a year later. Kozik has 
always been well aware of the 
risks—but he also knows the 
benefits. “Smoking is a really 
pleasurable thing," he says. 
“It's like a little high every 
time you light up. Of course, 
with every cigarette I also 
thought, Is this the one that's 
going to give me cancer?' But 
that was an abstract thought, 
and that little high was so 
much more real." 

Kozik's description is spot- 
on. Of all our bad health hab¬ 
its, smoking is one of the 
worst of all possible worlds: 
It's among the least healthy 
and the hardest to stop. Half 
of all lifelong smokers will die 
of a smoking-related illness; 
nearly a third of all cancer 
deaths are caused by smoking. 
Very few health behaviors are 
so strongly associated with 
such lethal results. So what 
keeps smokers puffing away? 
Neurologically, smoking acti¬ 
vates the mesocorticolimbic 
dopamine system in the brain, 
which drives the reward cir¬ 
cuit, the motivational circuit, 
and the learning/memory cir¬ 
cuit. (This means that smok¬ 
ing is a learned behavior, 
self-rewarding, and motiva¬ 
tional all at the same time!) 


Each individual node in the 
smoker's decision tree pits 
an immediate tangible ben¬ 
efit against a longer-term 
abstract one. 

This tension exemplifies 
the paradox of behavior 
change: We know what we are 
supposed to do, but we find all 
sorts of reasons not to do it. 
As a result, more than 85 per¬ 
cent of Americans don't eat 
enough fruits and vegetables, 
two-thirds are overweight— 
and 20 percent continue to 
smoke cigarettes. We don't 
lack for information. We lack 
for incentives. 

For Kozik, those incen¬ 
tives finally started to regis¬ 
ter when he hit his mid-forties 
and he began to feel the effects 
of so many years of smoking. 
“All these health issues began 
to pop up," he says, and in 
early 2008, when he found it 
“harder to carry stuff up the 
stairs," he started to cut back 
from his two-pack-a-day habit 
to about 15 cigarettes a day. 

But last year, Kozik faced a 













Frank Kozik knew smok¬ 
ing could kill him but 
foundthe habittoo 
pleasurableto quit for 
good,even though he 
had quit temporar¬ 
ily several times. Then 
a potentially immedi¬ 
ate and drastic conse¬ 
quence caused himto 
reconsider his choices. 
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NEW, NONSMOKING 
GIRLFRIEND 
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The abstract risk 
posed by any one 
cigarette wasn’t 
enoughto spurKozik 
to quit. And so he 
kept lighting up. 


starker trade-off than a little 
shortness of breath. His 
dentist told him that smoking 
had severely aggravated his 
gums. If he didn't quit smok¬ 
ing, he was likely to start los¬ 
ing his teeth. "Right there, 
it became something real," 
Kozik says. "What do I value 
more: my teeth or smoking 
cigarettes? I mean, cancer 
was always this vague thing; 
you can't see your lungs. But 
you can see your teeth. It 
was a pretty clear decision." 
Kozik quit cold turkey last 
October and is resolved to 
never light up again. 

"My entire life has been 
motivated by the possibility 
of what comes next," Kozik 
explains. "I'm a selfish 
person—we all are—and 
every decision I make comes 
down to which choice will 
benefit me more. But most 
of these choices are totally 
abstract, toward some ide¬ 
alized goal. Every once in 
a while, though, you'll hit a 
choice that's real. Having your 
teeth fall out is real. At that 
point, the value of a mild nar¬ 
cotic stimulant is zero." 
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Kozik finally felt 
some effects of 
his smoking. But it 
wasn’t bad enough 
to make him quit. 
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chronic pain . What’s 
causing it, and how should 
she treat it? 


syndrome and blood panels 
to rule out hypothyroidism, 
adrenal fatigue, and a high 
testosterone level. Time after 
time, the tests revealed noth¬ 
ing abnormal or conclusive. 
As a diagnosis eluded her, 
she got married and had two 
children. "I just wanted some 
ideas, some clue, some infor¬ 
mation. But there wasn't any 
that I could find," she says. 

Finally, in 2006, a new doc¬ 
tor gave her an accurate diag¬ 
nosis: vulvodynia, a condition 
characterized by persistent 
pain in a woman's pelvis and 
genitals. It can be intermit¬ 
tent or constant, and it makes 
many aspects of day-to- 
day life, including sex, seem 
almost impossible. Despite 
the fact that about 16 percent 
of women will suffer from it 
during their lives, it is a woe¬ 
fully understudied condition. 
"It was a huge validation that 
it was not all in my head, that 
there was actually a name 
for what I had and that other 
women had had it," Carmi¬ 
chael recalls. "It freed me up 
to focus on how to treat my 
body rather than try to figure 
out what I had." 

But her ordeal wasn't over. 
She'd spend another two 
years sorting through vari¬ 
ous treatments, each one a 
Hobson's choice between try¬ 
ing something or trying noth¬ 
ing. After a battery of other 
tests—cholesterol, thyroid, 


THERE RRE ROUGHLY 50 million 
Americans living with chronic 
pain, and for them, the hard¬ 
est thing may be identifying 
the true cause of their prob¬ 
lem. Scans and blood tests 
often only leave people in 
the dark and in distress. Pain 


sufferers may want to build 
a decision tree, but discover¬ 
ing what the true inputs are 
can be a lengthy and frustrat¬ 
ing process. 

At 20 years old, all Alexan¬ 
dra Carmichael knew was that 
she was in pain. Constant, 
steady pain—burning, stab¬ 
bing, soreness—in her pel¬ 
vis and genitals. For the next 
10 years, she bounced among 
gynecologists who told her 
not to worry and specialists 
who couldn't specify any¬ 
thing. She endured endless 
tests, including an ultrasound 
to rule out polycystic ovary 


blood panels—she discovered 
that her estrogen levels were 
low. Eventually, she and her 
doctor came up with the right 
level of hormone replacement 
therapy to allow her to live 
"95 percent pain free." 

Carmichael's experience 
led her to cofound Cure- 
Together, an online health 
community where people can 
share their experience with 
more than 400 conditions 
and compare their symptoms, 
treatments, and results. The 
information is robust enough 
that the site has actually 
advanced research into vulvo¬ 
dynia and several other con¬ 
ditions. "It took me 10 years 
to find out what I had, and 
it took two years to find the 
right treatment," she says. 
"That simply wouldn't be the 
case anymore. It would not 
take anywhere near that long 
for somebody who finds Cure- 
Together. Now there are other 
women like me, sharing ideas 
and data. It shortens the deci¬ 
sion tree considerably." E9 
//////////////^^^^ 
wired executive editor 
thomas goetz (thomas 
@wired.com) is the author 
ofThe Decision Tree: Taking 
Control of Your Health in 
the New Era of Personalized 
Medicine, to he published 
this month byRodale. 
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Atoms Are the New Bits 

CONTINUED FROM PAGE 67 


for everyone, with the resulting limited 
diversity and choice that implies. 

But today those tools of production are get¬ 
ting so cheap that they are once again within 
the reach of many individuals. State-of-the- 
art milling machines that once cost $150,000 
are now close to $4,000, thanks to Chinese 
copies. Everybody's garage is a potential 
high tech factory. Marx would be pleased. 

Blogger Jason Kottke wrestled with what 
to call this new class of entrepreneurship, 
these cottage industries with global reach 
targeting niche markets of distributed 
demand. “Boutique” is too pretentious, 
and “indie” not quite right. He observed 
that others had suggested “craftsman, arti¬ 
san, bespoke, cloudless, studio, atelier, long 
tail, agile, bonsai company, mom and pop, 
small scale, specialty, anatomic, big heart, 
GTD business, dojo, haus, temple, coterie, 
and disco business.” But none seemed to 
capture the movement. 

So he proposed “small batch,” a term 
most often applied to bourbon. In the spir¬ 
its world, this implies handcrafted care. But 
it can broadly refer to businesses focused 
more on the quality of their products than 
the size of the market. They'd rather do 
something they were passionate about than 
go mass. And these days, when anyone can 
get access to manufacturing and distribu¬ 
tion, that is actually a viable choice. Wal- 
mart, and all the compromise that comes 
with it, is no longer the only path to success. 

For a final example of that, swing to the 
Seattle suburbs to meet Will Chapman of 
BrickArms. Out of a small industrial space, 
BrickArms fills gaps in the Lego product 
line, going where the Danish toy giant fears 
to tread: hardcore weaponry, from Lego- 
scale AK-47s to frag grenades that look 
like they came straight out of Halo 3. The 
parts are more complex than the average 
Lego component, but they're manufac¬ 


tured to an equal quality and sold online to 
thousands of Lego fans, kids and adults, 
who want to create cooler scenes than the 
standard kits allow. 

Lego operates on an industrial scale, with 
a team of designers working in a highly 
secure campus in Billund, Denmark. Engi¬ 
neers model prototypes and have them fab¬ 
ricated in dedicated machine shops. Then, 
once they meet approval, they're manufac¬ 
tured in large injection molding plants. Parts 
are created for kits, and those kits have to 
be play-tested, priced for mass retail, and 
shipped and inventoried months in advance 
of their sale at Target or Walmart. The only 
parts that make it out of this process are 
those that will sell in the millions. 

Chapman works at a different scale. He 
designs parts using SolidWorks 3-D soft¬ 
ware, which can create a reverse image 
that's used to produce a mold. He sends 
the file to his desktop CNC router, a Taig 
2018 mill that costs less than $1,000, which 
grinds the mold halves out of aircraft-grade 
aluminum blocks. Then he puts them in his 
hand-pressed injection molding machine, 
melts some resin beads, and pumps them 
through. A few minutes later, he's got a pro¬ 
totype to show to fans. If they like it, he gets 
a local toolmaker to reproduce the mold out 
of steel and a US-based injection molding 
company to make batches of a few thousand. 

Why not have the parts made in China? 
He could, he says, but the result would be 
“molds that take much longer to produce, 
with slow communication times and plastic 
that is subpar” (read: cheap). Furthermore, 
he says, “if your molds are in China, who 
knows what happens to them when you're 
not using them? They could be run in secret 
to produce parts sold in secondary mar¬ 
kets that you would not even know existed.” 

Chapman's three sons package the parts, 
which he sells direct. Today, BrickArms also 
has resellers in the UK, Australia, Sweden, 
Canada, and Germany. The business grew 
so big that in 2008 he left his 17-year career 
as a software engineer; he now comfortably 
supports his family of five solely on Lego 
weapon sales. “I bring in more revenue on a 
slow BrickArms day than I ever did working 
as a software engineer.” Life is good. 

In the mid-1930s, Ronald Coase, then a 
recent London School of Economics gradu¬ 
ate, was musing over what to many people 
might have seemed a silly question: Why 


do companies exist? Why do we pledge our 
allegiance to an institution and gather in 
the same building to get things done? His 
answer: to minimize “transaction costs.” 
When people share a purpose and have estab¬ 
lished roles, responsibilities, and modes of 
communication, it's easy to make things 
happen. You simply turn to the person in 
the next cubicle and ask them to do their job. 

But several years ago, Bill Joy, one of 
the cofounders of Sun Microsystems, 
revealed the flaw in Coase's model. “No 
matter who you are, most of the smartest 
people work for someone else,” he rightly 
observed. Of course, that had always been 
true, but before, it hardly mattered if you 
were in Detroit and someone better was 
in Dakar; you were here and they were 
there, and that was the end of it. But Joy's 
point was that this was changing. With the 
Internet, you didn't have to settle for the 
next cubicle. You could tap the best per¬ 
son out there, even if they were in Dakar. 

Joy's law turned Coase's law upside down. 
Now, working within a company often 
imposes higher transaction costs than run¬ 
ning a project online. Why turn to the per¬ 
son who happens to be in the next cubicle 
when it's just as easy to turn to an online 
community member from a global market¬ 
place of talent? Companies are full of bureau¬ 
cracy, procedures, and approval processes, 
a structure designed to defend the integ¬ 
rity of the organization. Communities form 
around shared interests and needs and have 
no more process than they require. The com¬ 
munity exists for the project, not to support 
the company in which the project resides. 

Thus the new industrial organizational 
model. It's built around small pieces, loosely 
joined. Companies are small, virtual, and 
informal. Most participants are not employ¬ 
ees. They form and re-form on the fly, driven 
by ability and need rather than affiliation and 
obligation. It doesn't matter who the best 
people work for; if the project is interesting 
enough, the best people will find it. 

Let me tell you my own story. Three years 
ago, out on a run, I started thinking about 
how cheap gyroscope sensors were get¬ 
ting. What could you do with them? For 
starters, I realized, you could turn a radio- 
controlled model airplane into an autono¬ 
mous unmanned aerial vehicle, or drone. 
It turned out that there were plenty of 
commercial autopilot units you could buy, 
all based on this principle, but the more I 
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looked into them, the worse they appeared. 
They were expensive ($800 to $5,000), hard 
to use, and proprietary. It was clear that 
this was a market desperate for competi¬ 
tion and democratization—Moore's law 
was at work, making all the components 
dirt cheap. The hardware for a good auto¬ 
pilot shouldn't cost more than $300, even 
including a healthy profit. Everything else 
was intellectual property, and it seemed 
the time had come to open that up, trad¬ 
ing high margins for open innovation. 

To pursue this project, I started DIY 
Drones, a community site, and found and 
began working with some kindred spir¬ 
its, led by Jordi Munoz, then a 21-year-old 
high school graduate from Mexico living 
in Riverside, California. Munoz was self- 
taught—with world-class skills in embedded 
electronics and aeronautics. Jordi turned 
me on to Arduino, and together we designed 
an autonomous blimp controller and then 
an aircraft autopilot board. 

We designed the boards the way all elec¬ 
tronics tinkerers do, with parts bought from 
online shops, wired together on prototyping 
breadboards. Once it worked on the bread¬ 
board, we laid out the schematic diagrams 
with CadSoft Eagle and started designing 
it as a custom printed circuit board (PCB). 
Each time we had a design that looked 
good onscreen, we'd upload it to a com¬ 
mercial PCB fab, and a couple of weeks 
later, samples would arrive at our door. 
We'd solder on the components, try them 
out, and then fix our errors and otherwise 
make improvements for the next version. 

Eventually, we had a design we were 
happy with. How to commercialize it? We 
could do it ourselves, getting our PCB fab 
house to solder on the components, too, but 
we thought it might be better to partner 
with a retailer. The one that seemed cultur¬ 
ally matched was SparkFun, which designs, 
makes, and sells electronics for the growing 
open source hardware community. 

The SparkFun operation is in a newish 
two-story building in an office park out¬ 
side Boulder, Colorado. The first floor is 
larger than three basketball courts, with 
racks of circuit boards waiting to be sold, 
packed, and shipped on one side and some 
machines attended by a few technicians on 
the other. The first two machines are pick- 
and-place robots, which are available used 
for less than $5,000. They position tiny 
electronic components in exactly the right 


spot on a PCB. Once each batch of boards is 
done, technicians place them on a conveyor 
belt that goes into another machine, which 
is basically just a heater. Called a reflow 
oven, it cements the parts into place, essen¬ 
tially accomplishing what a worker could 
do with a soldering iron but with unmatched 
precision and speed. 

The PCBs arrive from SparkFun's part¬ 
ner firm in China, which makes millions of 
them using automated etching, drilling, and 
cutting machines. At volume, they cost a 
few cents each. 

That's it. With these elements you can 
make the basics of everything from a cell 
phone to a robot (structural elements, such 
as the case, can be made in low volume 
with a CNC machine or injection-molded 
if you need to do it cheaper at higher vol¬ 
ume). You can sell these components as kits 
or find some college students on craigs- 
list to spend a weekend assembling them 
for you. (I conscript my kids to assemble 
our blimps. They rotate roles, coveting the 
quality assurance task where they check 
the others' work.) 

SparkFun makes, stocks, and sells our 
autopilot and a few other products that we 
designed; we get to spend our time working 
on R&D and bear no inventory risk. Some 
products we wanted to make were too time¬ 
intensive for SparkFun, so we made them 
ourselves. Now, in a rented Los Angeles 
garage, we have our own mini SparkFun. 
Rather than a pick-and-place robot, we have 
a kid with sharp eyes and a steady hand, and 
for a reflow oven we use what is basically 
a modified toaster oven. We can do scores 
of boards per day this way; when demand 
outstrips production, we'll upgrade to a 
small pick-and-place robot. 

Every day our Web site takes orders and 
prints out the shipping labels. Munoz or 
one of his workers heat-seals the prod¬ 
ucts in protective electrostatic bags and 
puts them in shipping envelopes. The retail 
day ends at 3:30 pm with a run to the post 
office and UPS to send everything off. In 
our first year, we'll do about $250,000 in 
revenue, with demand rising fast and a 
lot of products in the pipeline. With luck, 
we'll be a million-dollar business by the 
third year, which would put us solidly in 
the ranks of millions of similarly success¬ 
ful US companies. We are just a tiny gear 
in the economic engine driving the US—on 
the face of it, this doesn't seem like a world¬ 


changing economic model. 

But the difference between this kind of 
small business and the dry cleaners and 
corner shops that make up the majority 
of micro-enterprise in the country is that 
we're global and high tech. Two-thirds of 
our sales come from outside the US, and 
our products compete at the low end with 
defense contractors like Lockheed Mar¬ 
tin and Boeing. Although we don't employ 
many people or make much money, our 
basic model is to lower the cost of technol¬ 
ogy by a factor of 10 (mostly by not charg¬ 
ing for intellectual property). The effect 
is felt primarily by consumers; when you 
take an order of magnitude out of pricing 
in any market, you can radically reshape 
it, bringing in more and different custom¬ 
ers. Lowering costs is a way to democratize 
technology, too. 

Although it's shrinking, America's manu¬ 
facturing economy is still the world's larg¬ 
est. But China's growing production sector 
is predicted to take the number one spot 
in 2015, according to IHS Global Insight, 
an economic-forecasting firm. Not all US 
manufacturing is shrinking, however— 
just the large part. A Pease Group survey 
of small manufacturers (less than $25 mil¬ 
lion in annual sales) shows that most expect 
to grow this year, many by double digits. 
Indeed, analysts expect almost all new manu¬ 
facturing jobs in the US will come from small 
companies. Ones just like ours. 

How big can these small enterprises get? 
Most of the companies I've described sell 
thousands of units—10,000 is considered 
a breakout success. But one that has grad¬ 
uated to the big leagues is Aliph, which 
makes the Jawbone noise-canceling wire¬ 
less headsets. Aliph was founded in 1999 
by two Stanford graduates, Alex Asseily 
and Hosain Rahman, and it now sells mil¬ 
lions of headsets each year. But it has no 
factories. It outsources all of its produc¬ 
tion. And though more than a thousand peo¬ 
ple help to create Jawbone headsets, Aliph 
has just over 80 employees. Everyone else 
works for its production partners. It's the 
ultimate virtual manufacturing company: 
Aliph makes bits and its partners make 
atoms, and together they can take on Sony. 

Welcome to the next Industrial Revolu¬ 
tion. QH 

/////////////////^^^^ 

chris anderson (canderson@wired 
.com) is editor in chief of wired. 
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The Lost Boy 

CONTINUED FROM PAGE 73 


a harsh whistle and sometimes didn't end 
until after midnight. Campers who couldn't 
complete the required laps or push-ups were 
beaten. Screams could be heard constantly. 
A 12-year-old boy, whose parents enrolled 
him for playing his Game Boy too much, says 
that he spent most of his time concentrat¬ 
ing on mere survival: “If anyone says they 
weren't scared, they're lying.'' 

Deng Senshan's fellow campers helped to 
re-create his first, and only, day at Qihang. 
Like all newcomers, the boy began his 
stay with a visit to a “confinement room" 
on the facility's top floor and was told to 
face the wall. When he refused, counselors 
struck him. “I heard him screaming," says a 
13-year-old girl whose mother sent her after 
she started skipping school to chat online. 
“But I didn't really pay attention, because 
it was normal to hear screams." 

When the other campers were sent to 
bed, around 9 pm, Deng Senshan and three 
other new arrivals were instructed to run 
laps around the basketball courts under 
klieg lights. By now, Deng Senshan didn't 
resist much; he ran about 30 laps before 
he stumbled and fell. A counselor dragged 
him to a nearby flagpole and hit him with a 
wooden chair leg, which broke. Deng Sen¬ 
shan begged for him to stop, pushed him¬ 
self up, and continued running. He made it 
halfway around the court before collapsing 
again. “Do you want to run?" the counselor 
yelled, strutting over with a plastic stool, 
which he swung down on the boy. 

Deng Senshan crumpled to the concrete 
and stopped moving. There were at least 
a half-dozen witnesses. A security guard, 
who watched with shock from the tiny room 
where he lived at the edge of the school 
grounds, knew the child was in trouble: “I 
told my wife, ‘This boy will be lucky if he 
lives through the night.'" 

After the beating, Deng Senshan was 


carried trembling to his bunk, shouting, 
“They're killing me," and bleeding from his 
mouth, ears, eyes, and nose. The counselors 
left him there for hours before dispatching 
a car to take him to the hospital. At around 
3 am, 14 hours after arriving at the camp, he 
was pronounced dead. 

It’s a September morning— the day 

that Deng Senshan would have started high 
school. His parents walk through crowded 
streets to their bright third-floor apartment. 
A month has passed since their son died. As 
they tell their story, Zhou Juan cries into her 
hands and Deng Fei fiddles with his keys. 

Recently, Deng Fei came to a conclusion: 
His son was never addicted. “He didn't 
smoke, he didn't drink. The Internet was 
probably his way to vent the pressure on 
him," he says, staring at his feet. “We didn't 
know that then. But we know that now. It 
wasn't really an addiction. It was his way 
out of the pressure of being a student." Zhou 
Juan raises her head. “He didn't even play 
that much," she says. 

More than a dozen people were jailed for 
Deng Senshan's death, and it would later 
be reported that the camp founder—who 
had branded himself as an educational and 
psychological expert—had never even been 
to high school, let alone college. Deng Fei 
would also learn that the camp's TV ad was a 
fraud—those smiling family members were 
actually paid actors. 

Deng Senshan's death was the first of a 
small wave of terrifying reports. A few days 
after his murder, counselors at a camp in 
Hubei province beat to death a 14-year-old 
boy. Six days later, a teenager ended up in 
intensive care after sustaining injuries at 
another camp. The reports sparked cries for 
a government crackdown. “No one regulates 
the industry," says Tao Ran, who has become 
one of the foremost proponents for increased 
oversight. In late 2008, Tao, hoping to elimi¬ 
nate uncertainty and confusion, began pub¬ 
licizing what he believed were the defining 
characteristics of a true Internet addict: 
playing online for at least six hours a day for 
three months straight and experiencing a 
profound sense of emotional, even physi¬ 
cal, loss when unplugged from the Net. He 
also began lobbying the Chinese govern¬ 
ment to officially recognize the condition as a 
mental illness. But he is up against a jugger¬ 
naut. There are thought to be between 300 
and 400 camps in China. 


Meanwhile, the local government began 
facing criticism for its part in the disaster. 
The camp's advertisements had aired on 
government-run television stations, and 
the facility, it turns out, was located on 
state-subsidized school property. Govern¬ 
ment officials responded by trying to quash 
the reports of what had happened to Deng 
Senshan. A journalist was fired after pub¬ 
lishing a series of articles about the case 
for the local paper. According to a news 
account, he had “angered top officials" in 
exposing “the weakness in governance." 
Later, another journalist who covered the 
story was reportedly sacked. 

But the usual strong-arm tactics couldn't 
contain the public-relations disaster. The 
government eventually compensated Deng 
Fei and Zhou Juan for their son's death— 
a seeming acknowledgement of the local 
government's indirect role in the murder- 
even as officials rebuffed Deng Fei's demand 
for an apology. And in November, China's 
Ministry of Health drafted guidelines for 
boot camps, banning the use of physical pun¬ 
ishment, “destructive surgeries," and forced 
lockups. Tao Ran describes the policy as a 
hopeful “first step"; education researcher 
Tao Hongkai dismisses it as damage control. 
“I'm not sure how much it will do," he says. 

It certainly won't do anything for Deng 
Senshan. His old bedroom is almost empty 
now. Some white curtains decorated with the 
colorful words always together adorn 
the sole window. His treadmill rests folded 
up in a corner. A small table holding burn¬ 
ing incense and a few pictures serves as a 
humble shrine. Most everything else that 
belonged to him has been burned—a regional 
tradition for sending off the dead. 

But in their own room, Deng Fei and Zhou 
Juan keep one more of their son's posses¬ 
sions: his computer. It sits on a desk, turned 
off, the screen black. Before they'd taken 
him to the camp, Deng Senshan had saved 
a bunch of family photos on his hard drive. 
Wiping a tear from her eye, Zhou Juan talks 
about the computer not as a symbol of addic¬ 
tion or fear but as a storehouse of memories 
that will always be available, no matter what. 
Deng Senshan told her so, she says. “He said 
that the computer was safe." DU 
////////////////////^^^ 

Christopher s. stewart (Christopher 
sstewart@gmail.com) is currently writing 
a book about the search for a lost city in 
the jungles of Honduras. 
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Hide and Seek 

CONTINUED FROM PAGE 87 


□n an April morning in 2003, US mar¬ 
shals led Regan—handcuffed and dressed in 
a green prison jumpsuit—into a conference 
room in the basement of the Alexandria court- 
house where his trial had been conducted. 

The marshals unshackled Regan, and he sat 
down across from Carr and Olson. As always, 
he stared blankly ahead. On the conference 
table lay Regan's personal copy of his year¬ 
book: the 1977 edition from Mill Lane Junior 
High in New York, its green hardbound cover 
darkened by grime. Inside were rows and col¬ 
umns of mug shots of the graduating class 
with a name printed below each photo. Some 
kids were geeky-looking, some were freck¬ 
led, some looked like Robert Plant wannabes. 
And there was the young Regan himself, with 
slightly droopy eyes, neatly combed hair, and 
a handsome smile. Some of his classmates 
had scrawled messages portraying him as a 
dolt. “Can't believe you graduated!" one said. 

Olson watched silently as Regan paged 
through the yearbook. The encrypted Mary¬ 
land message lay on the table—a string of 
trinomes interspersed with two-digit num¬ 
bers attached to an A like “13A" and “16A." 
At the top of the page he had typed, “Num¬ 
ber One." This was a reference to his own 
picture in the yearbook, Regan guessed. But 
how that related to the trinomes, he had no 
idea. “He'd think and think; he'd start doing 
things on paper that I had already done—and 
get nowhere," Olson says. 

Shortly before lunch the pair focused on 
the alpha-numeral 13A, which appeared 
seven times in the message. Perhaps, they 
surmised, it appeared once for each of the 
seven buried packages. Olson thought about 
it, then counted 13 pictures forward from 
Regan's. He came to a picture labeled “Mys¬ 
tery Man," a photo of a student sporting a 
monster mask, on which Regan had written 
the name Frank. No other first name in the 
book began with F, and Olson suspected the 


letter was important. Perhaps it, and there¬ 
fore all of the 13As, stood for “feet." 

That seemed right to Regan, and the dis¬ 
covery revealed the rule for decoding every 
one of the two-digit numbers attached to 
an A. They just had to count that number 
of places from Regan's picture and take the 
first letter of the name of the person they 
landed on. Since 11A led to Cindy and 40A 
led to Donna, the sequence 11A 40A trans¬ 
lated to “CD"—a compact disc. Soon they 
decoded other such sequences, converting 
them, for example, to “SP" for “small pack¬ 
age" and “LP" for “large package." 

But even with part of the puzzle worked 
out, Regan still couldn't remember how to 
interpret the nearly 200 three-digit num¬ 
bers that made up the bulk of the message. 
One curious aspect was that the A-marked 
numerals stopped appearing about three 
lines before the end, leaving a long final 
string of three-digit numbers that didn't 
seem as random as the ones above. “Think 
about it, Brian," Olson said at the end of 
the grueling day. “Why did things change?" 

The following Monday, Carr got a phone 
call from an officer at the prison: “Mr. Regan 
asked me to tell you that he has the solution." 
It wasn't clear when or how the breakthrough 
occurred. But the long brainstorming ses¬ 
sion with Olson and the solitude of his cell 
seemed to have unlocked Regan's mind. 

The numbers at the end of the message 
were neither junk nor code. They were 
coordinates—more precisely, the digits 
after the decimal point for each latitude 
and longitude, written in unencoded plain 
text. (The whole-number portion of the 
coordinates were unnecessary, since that 
would be the same anywhere in the park: 
39 degrees north, -76 west.) Regan had 
thought that putting them in the message 
would be the equivalent of hiding them 
in plain sight. He remembered, too, how 
to decode the trinomes in the body of the 
document: You had to count the number 
of letters in names at specified positions, 
perform a couple of complex calculations, 
and then look up the final number on a con¬ 
version table consisting of a simple digit 
sequence that Regan had memorized. This 
would give you, among other things, the 
number of feet from the tree each package 
was buried. The scheme was inspired by 
Manhunter, a movie in which a serial killer 
known as the Tooth Fairy uses a book code 
to communicate with Hannibal Lecter. 


Agents used the coordinates to locate 
the seven trees in Maryland that Regan had 
marked with roofing nails. With shovels and 
backhoes, they began to dig. Horseback 
riders wandered by, watching curiously. 
When a jogger asked about the work, Carr 
answered that it was an archaeology proj¬ 
ect. One person called the state park office 
to ask if they were building a Walmart. 

They dug for weeks but failed to find a 
single package. “We could have put a Lin¬ 
coln Continental into some of the holes we 
excavated," Carr says. And so, one morning 
in late May, Carr and dozens of other federal 
agents and SWAT team members drove with 
Regan to Patapsco. It was drizzling. Regan 
stepped out of an SUV wearing red sweat 
pants and a poncho, one hand shackled to 
his waist. As he walked through the woods, 
stepping over fallen logs, he scanned the 
trees around him, occasionally squinting 
and scratching his stubble. 

“I was scared that he'd toss himself into 
the river," Carr says. But Regan calmly sur¬ 
veyed the scene, cocking his head now and 
then. Suddenly, he stopped and pointed at a 
spot more than 20 feet from one of the trees. 
“I buried it right there," he said. Carr was 
skeptical. “I'm like, 'Brian, I can't remem¬ 
ber what tree I peed on five minutes ago. 
How can you remember a spot you were 
at three years ago?'" 

The agents dug 2 feet and struck gold: a 
package of compact discs. For three years, 
they had sat there inside a waterproof bag, 
a mother lode of military secrets noticed 
only by worms. It turned out that, unlike in 
Virginia, Regan had dug holes behind the tree 
opposite the tree with the nails in it. Soon 
the FBI had recovered all seven packages. 

As they drove Regan back to prison, Carr 
and his colleagues stopped at a McDon¬ 
ald's. Regan ordered a Quarter Pounder. The 
SWAT team guys urged him to take advan¬ 
tage of the opportunity, and Regan ended 
up eating three hamburgers. 

But the law enforcement men were 
unable to bond with the convicted spy; 
Regan simply ate and stared quietly ahead. 
You could see why the kids at his junior high 
school had said he was lucky to graduate. 
How easy it was, Carr thought, to look at him 
and think that he was stupid. And how 
wrong. D3 
////////////////^^^^^ 

YUDHIJIT BHATTACHARJEE (yudhijit 
@gmail.com) is a staff writer at Science. 
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Predict What’s Next What do you think our world will look like in 10, 20, or 100 years? Each month, we propose a 
scenario and ask for your help. Sketch out your vision, then go to wired.com/wired/founcJ to upload your ideas. We’ll use the best 
suggestions as inspiration for a future Found page (crediting the contributors, of course). This month’s kudos go to Kerrigan A. 
Swan-Garcia, Gabriel Reed, and jgombarcik. Your next assignment: Imagine the future of children’s books. 
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